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NETTLE D—first choice for all applications 


where service conditions are severe. Nettle D has all the 43% Alumina. 

desirable properties looked for in a super duty quality and ¢ Low in fluxing impurities. 

is designed to give maximum service in furnace positions é High Refractoriness. 

involving high sustained temperatures, severe slag attack, F High under load strength. 

and abrasion. Low Porosity. 

The use of Nettle D in vital furnace positions means longer High Bulk Density. 

furnace life, fewer shutdowns and consequent greater output. Low After Contraction. 
High slagging resistance 


High mechanical strength. 
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OHNG. STEIN & CO. LTD. Bonnybridge. Scotland 
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CUT PRODUCTION COSTS AND 
KEEP YOUR FACTORY CLEANER 


Do you allow swarf to be transported with 
valuable cutting oils and compounds dripping on 
to your factory floor—are you getting the highest 
price for your swarf ? 

* BROADBENT PLANNED SWARF DISPOSAL 
answers these problems—cutting oils and com- 
pounds are reclaimed, production costs are 
cut; clean swarf demands high prices and costs 
less to transport and, furthermore, you 
KEEP YOUR FACTORY CLEANER 


= . — 
Vile lntedinate of car wee 400 Write for Publication No. S2 5110 


suspended direct electrically driven 


extractors removes the il from THOMAS BROADBENT & SONS LTD 
modiom sect ewer, The besket CENTRAL IRONWORKS - - HUDDERSFIELD 


loading bunker and overhead runway 
Phone §§20/5 


are illustrated in the background 
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eee & Mitchell Forgemaster High me gencd 
1,500 tons capacity, and Clipping and 
meer in production on precision forgings for 


Garringtons, Bromsgrove. 


Wilkins & Mitchell Stripping and Setting Pressés 
make multiple operations in line-flow produc- 
tion a practical proposition. This increases the 


productive capacity of both drop hammer and 
forging press and ensures : 


@ increased output 
@ closer tolerance forgings 
@ reduced component cost 





WILKINS & MITCHELL LTD 


DARLASTON ° SOUTH STAFFS . ENGLAND 


Export Section: 70, Park Lanie, London, W.1I. 
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Back where they started... 


An everyday expression ‘which has 
more than a suggestion of fruitless effort, 
of time and energy wasted. Yet in pro- 
duction layout the converse is often true : 
time and manpower can frequently be saved 
by intelligent use of circular flow. The 

‘ rotary furnace is an ideal embodiment of 
the principle, since the work is heated 
throughout its travel, and charging and dis- 
charging points are side by side. 

And of course Incandescent rotaries 
have a further advantage, since they can be 
fitted with the Equiverse system of scale- 
free heating. The illustration on the right 
shows such a furnace with Equiverse firing, 
used for heating steel billets for extrusion 
at a rate of 10 tons an hour. Steering box 
components are being heat-treated in the 
two open-fired rotaries shown above. 
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THE INCANDESCENT HEAT CO. LTD SMETHWICK ENGLAND 
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SPECIAL 





HEAT 
TREATMENT 
OILS AND 
SALTS 







INDUSTRIAL 
CLEANERS 









PROCESSING 
OILS 















FUEL om QUENCHING OILS 


No. 2 and No. 3 Soluble Quenching Oils 
stand supreme in_ providing uniform 





quenching speed and years of service 


QUENCHING throughout a wide temperature range. They 


—— outlast other quenching oils and, based on 


ultimate cost, are the most economical to use. 


Technical data sent on request. 
Edgar 


auchan 


€ Co Ltd 


BIRMINGHAM 4 . ENGLAND 


Works [and] Depots at: Birmingham, Manchester, 
Liverpool, Southall (Middx.), Bristol, Glasgow 
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Gibbons (Dudley) Ltd., Dibdale Works, Dudley, Worcs. 
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Quality Production 


Behind the up-to-date methods of manufacture 
by which Gibbons Refractories are made, 
lie a hundred years of experience and 

research at the Gibbons works, in the 
development of furnace linings of 


the highest heat-resisting qualities. 


UO 


SUPERIOR REFRACTORIES 


H.T.1 - ALUMINOUS .- SILICA - FIREBRICK 
SILLIMANITE 
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(Photograph by kind permission of the Austin Motor Co. Ltd.) 


FURNACES 


A wide range of standard ‘or tailor-made mechanised forge furnaces is available, Pusher 
Type - Rotary Hearth Type - Conveyorised Bar End Heating, with GGC scale-free heating 
system or fired by gasor oil. The photograph above illustrates‘a small Thermic Magazine 
Feed Pusher furnace fired by CC Burners. Output: 7-cwts. of small billets per hour. 


Thermic Equipment & Engineering Co. Ltd. 


(Subsidiary Company of Gibbons Bros. Limited, Dudiey) 
SALMON STREET, PRESTON ° TELEPHONE : PRESTON 56254'5 ° TELEGRAMS : THERMIC-PRESTON 
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Superfast cooling 
for cycle annealing 


| 
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makes this 
cycie annealer one of the most versatile 
heat treat units in the country. It anneals, 
cycle anneals, and normalizes gear forgings 
of different size, shape, and alloy at the net 
rate of 1,250 Ibs. per hour, or better. 

Such exceptional versatility is achieved 
by a superfast cooling zone. Really a full 
convection furnace within a direct-fired 
furnace, this zone is isolated by refractory 
doors. It can be used or by-passed, 
depending on which of many cycles the 
customer wants. As a result, the customer 
can heat treat as many as 13 different alloys 
in this one furnace. 

Adding to the flexibility of the furnace is 
a modular tray design. Each module is an 
18 x 20-inch chrome alloy casting. Modules 
can be combined to hold any size of work 
up to 800 pounds. They are also used to carry work outside the furnace. 


BRITISH FURNACES LTD. CHESTERFIELD 


ASSOCIATED WITH SURFACE COMBUSTION CORP., TOLEDO, USA 
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GLUM-ALUMINAT 


(Over 10% Alo 0:) , oe 
ynos & SILICA LESS THA 


WHITE GAL 





Bonded with appropriate 
aggregate this cement provides 

Super-duty Castabie Refractory Concrete 

for service temperatures up to 1,800°C (3,300°F) 


Refractory Concrete free from iron Compounds 





& Silica is now possible for the first time. 





A REFRACTORY CONCRETE FOR ANY PURPOSE 


BECAUSE 
Almost the entire Refractory field can be covered by 
Refractory Concretes based on SECAR 250 or 
SEGAR 950 CIMENT FONDI 
SECAR 250 concretes have all the well known properties 
of Ciment Fondu concretes 
i f 
is a product o PLUS 
Lafarge Aluminous Cement Co. Ltd. 


Manufacturers of 


e@ HIGH PURITY 

e@ HIGH REFRACTORINESS 

@ HIGH SLAG RESISTANCE 

e@ HIGH COLD STRENGTH 

e@ HIGH SPALLING RESISTANCE 

@ HIGH CASTING ACCURACY 

@ HIGH RESISTANCE TO CORROSIVE ATMOSPHERES 
@ NO SPECIAL PRE-FIRING PROCEDURE 








WRITE FOR BOOKLETS ‘SECAR 250° AND ‘REFRACTORY’ CONCRETE 


LAFARGE ALUMINOUS CEMENT CO. LTD. 75, sroox street, Lomoon, ws. TEL: Mavtair esas 


Pe 








metal treatment 
and Drop Forging 


12 july 


1958 








Illustrated is a highly success- 
ful batch-type Forge or 
General - purpose Smithy 
Furnace. Fitted with Self- 
proportioning Burner Equip- 
ment having single lever 
control of both air and fuel 
supplies, for either Gas or 
Oil Firing 

~ 
Built to dimensions best 
suited to meet purchaser's 
individual requirements with 
single door as illustrated, with 
multi - doors, or double- 
ended. 

* 
Highest grade lining and 
hearth construction with 
correctly applied burner 
equipment ensures lowest 
possible operating and main- 
tenance costs 


Telephone: MANCHESTER EAST 0/37 


MANCHESTER 
FURNACES LTD. 


GLOBE WORKS - MANCHESTER - I! 
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“RESISTA 51” 
assures 


greater 







output 






and 
reduced 


maintenance 


; wien 


HADFIELDS LTD., EAST HECLA WORKS, SHEFFIELD, ENGLAND. 
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DISPERSIONS 


ACHESON COLLOIDS LTD. (Subsidiary of Acheson Industries (Europe) Ltd.) ~ PRINCE ROCK © PLYMOUTH ~ DEVON 
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Introducing 2 new 
versatile and compact units 


for surface hardening and 








18kW and 7kW 
High Frequency 


Induction 
Heaters 


Each heater has a power output control to 
adjust impedance matching of the loads 
giving optimum conditions for a wide range 
of applications. 


The work coils are easy to make and easy 
to interchange. 


lank circuit has a high kVA rating, allow- 
ing the full available power to be applied to 
very difficult loads. 


Work table supports are fitted on the lower 
front panel and retracting trunnions are 
provided at the base to facilitate movement. 
Finished in stove-enamelled Oxford blue 
with front panel stove-enamelled polychro- 
matic silver, Output control guide plate and 


work table supports chromium plated. 


Write for further information. 


For efficient process heating use 


brazing heavy sections 


THE 18 kW HIGH FREQUENCY INDUCTION HEATER 
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&6.C FURNACES - HIGH FREQUENCY - INFRA-RED 





THE GENERAL ELECTRIC CO. LTD., 


MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 











metal treatment 
and Drop Forging 


july, 1958 17 


Smethwick Drop Forgings 


»»eFITTED FOR GOOD! 
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HEAT 
TREATMENT 


IN THE 
FORGE 





Electric furnaces are designed 
and built by METALECTRIC for 
all forging heat treatments 

The photographs illustrate a 
continuous furnace, part of a 
plant for general heat treatment 
in a large press forge, and a 
bogie furnace capable of 
handling marine forgings up to 
150 tons. 
















For all forms of electric heat treatment 
and melting equipment consult 


METALECTRIC FURNACES LTD. 


SMETHWICK ENGLAND 9 15858 
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The stock is placed between the rolls and is 

then fed through the dies to the workstop. 
AUTOMATIC The die then closes, cutting off the stock 
to the required length, and delivers it to 
the heading position. The heading tool 
then completes the forging, which falls 
down the chute on to conveyor. Su plied 
in several sizes and for making calls of 
up to and including 4 in. diameter. 


FORGER 





No. 2 machine with guards removed 
















These machines are made in three sizes. 
The smallest handles bars up to 2 in. 
diameter. The largest size, as illustrated, 
iieeas takes bars up to 4 in. diameter. They 

are an invaluable asset to any forging or 


drop stamping plant. 


HOT 





No. 3 machine illustrated 


We also make 
eight sizes of 
Standard Upset- 
ting Machines to 
take bars from 
1 in. to 6 in. 
diameter. 


—_ 


GRANTHAM ROAD, HALIFAX, YORKSHIRE 

Telephone: Halifax 3234-5 Telegrams: Covmac Halifax 
OVERSEAS AGENTS.—AUSTRALIA: Gilbert Lodge & Co., Ltd.. 386 Harris Street, Ultimo, Sydney, N.S.W CANADA 
Williams & Wilson Ltd., 544 Inspector Street, Montreal. FRANCE: Societe Anonyme Alfred Herbert, ! and 3 Rue du 
Delta. Paris (90). HOLLAND: Esmeijer & Co., Oosterkade 24, Rotterdam, C. INDIA: Alfred Herbert (India) Ltd 
133 Strand Road, P.O.B. 681, Calcutta, | NEW ZEALAND: Gilbert Lodge & Co., Ltd., Head Office 24 Great 
South Road, Newmarket. Auckland, N.Z. (P.O.B. 9194, Newmarket), also at Christchurch and Wellington. PAKISTAN 
Guest. Keen & Nettlefolds in Pakistan Ltd., P.O.B. 819, Bank of India Buildings (3rd Floor), Bunder Road, Karachi 
SOUTH AFRICA AND RHODESIA: Hubert Davies & Co., Ltd.. Hudaco House, 7 Rissik Street, Johannesburg 
SPAIN: Gumuzio S.A., Gran Via 48. Apartado 920. Bilbao. KENYA, UGANDA, TANGANYIKA & ZANZIBAR 
Len Coover Ltd.. P.O.B. 3796 Nairobi Kenya 
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. the 


pach, new 


PYROMAXIN 


electronic contreller 


LIST PRICE £32-10-0 












@ RUGGEDLY CONSTRUCTED . 


@ INSTANTANEOUS CONTROL 
OPERATION 


@ MINIMUM PANEL SPACE 

@ ON/OFF INDICATING LIGHTS 

@ CALIBRATED FOR ANY STANDARD 
THERMO-COUPLE 





ACCURACY TO B.S.1041 (1% f.s.d.) 


Thirty-five years’ experience in the manufacture of fine electrical instruments are behind 
the Sifam Pyromaxim Electronic Controller. 


Produced specifically to meet the demand for an economically priced instrument 
capable of working to high standards of accuracy, this new Controller combines 
sound design and well-proved construction principles with complete reliability. 


Adequate Service arrangements are 
in operation at selected centres 


Write for folder describing 


this new instrument in deta: 


SIFAM ELECTRICAL INSTRUMENT CO. LTD., Torquay, Devon, England 





Telephone: Torquay 4547 Telegrams and Cables: Sifam, Torquay. 
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MILLING CUTTERS - SLITTING SAWS - HOBS 
GEAR CUTTERS - END MILLS - BEVEL KNIVES 
REAMERS - GIRCULAR SHEARING CUTTERS 
PARTING OFF TOOLS - CIRCULAR FORM TOOLS 


JOSEPH THOMPSON (SHEFFIELD) LTD 


Townhead Street Engineering Works, Sheffield !, England 
Telephones: 24021 (Three lines) Telegrams: “SUMMIT SHEFFIELD” 
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They rely on 


WILD 
BARFIELD 
Gas Carburising at 


The ROVER Co. Ltd. 





At the Tyseley Works of 
The Rover Company Limited. Wild- Barfield 
“P.T.G.” gas carburising equipment is used 
for the case hardening of many components 

for the new, luxurious “105 R” Rover 


Precise control of depth and type of case is afforded 
by both Wild-Barfield gas carburising processes-— 


the “P.T.G.” and “Carbodrip” drip feed. By these 





methods carburising proceeds at almost the 
maximum theoretical rate. We will be glad to send 


you full details on request. 
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\tati}) FOR ALL HEAT-TREATMENT PURPOSES 
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WILD-BARFIELD ELECTRIC FURNACES LIMITED 


ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS. Telephone: Watford 609! (6 lines) 
wees 
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Manipulator 
to 2,000 Ib 
A wide range of designs are 


manpower and time 
maximum 


The smallest 
handle picces up 


the manipulation necessary during 
weight 
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** Newallastic” bolts and studs have qualities which 
are absolutely unique. They have been tested 
by every known device, and have been proved 
to be stronger and more resistant to fatigue 
than bolts or studs made by the usual method 





POSSiILPARR GLASGOW: N 
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Cold rolling 
comes into 
this picture 


Whether it is aluminium foil measured 
. ‘ , . 
in ‘ten-thousandths ,or stainless steel, 


or cartridge brass, or any other cold 





rolled product, there are sure to be 
Doncasters rolls doing a good job of 
work, giving precision, a good finish 


to the metal and long service in all 


cold rolling operations. 








ae 





E DONCASTERS g | 
1778 DD 








HARDENED STEEL ROLLS 


Made in the widest range of sizes to suit the 
requirements of every branch of cold 


rolling, from the sma | rolls for precision 





metals to rolls weighing several tons each. 


Doncasters rolls for a good job! 


DANIEL DONCASTER & SONS LIMITED . SHEFFIELD 
FORGINGS - DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 
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TRANSITROL. 


PROGRAMME TEMPERATURE-CONTROLLER TYPE 994 





h 


ae Sar 
This unique, robust instrument indicates and controls 







NO 
THERMIONIC VALVES 


electronic controllers and outclasses all of them in 
accuracy, simplicity and reliability .. . 
fully described in our new TRANSITROL Type 994 


6S, Sara tes data-ieaflet available on request. 


. 

NO CAM-SCRIBING 
TIME-CYCLE 
Thr. to 720 hr 

* 
7INCH 

INDICATING SCALE 
AUTOMATIC 

LIMIT-SWITCH FOR 

HEATER OR MOTOR 

. 

FIXED-CONTROL 

AVAILABLE 


PRICE 


£85 -0-0 











Immediate 
Delivery 





ENQUIRIES, SALES AND SERVICE: 
MIDLAND COUNTIES - ETHER LTD. 
Tyburn Road, Erdington, Birmingham, 24 : East 0276/7/8 
- SOUTHERN COUNTIES: ETHER LTO. 

Caxton Way, Stevenage, Herts — Stevenage 780/1/2 


Appointed Sates and Service Agents in all principal countries BaP. os | 












Also specialist manufocturers of THERMO-COUPLES, THERMO-WELLS 
and SOLENOID-VALVES 
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BENCH MOUNTING FURNACE 








FARADAY WORKS - GREAT 


Muffic 10in. x 7in. x 6in. 


@ S/2/7 HEATING RODS ARE BACK! 


FOR FURTHER DETAILS WRITE FOR LEAFLET NO. F 30 


SIEMENS-SCHUCKERT 


GREAT BRITAIN) 
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LARGE MUFFLE FURNACE 


Muffle 5ft. 6in. x 3ft. Own. x Ift. 9in. 


quote 





WEST ROAD 


Muffle Furnaces 


for a furnace 


requirements 


LIMITED 


BRENTFORD 


Here are illustrated a few of our range of 
We supply a large variety 
of furnaces for numerous purposes and will 


to suit any specific 


A wide range of sizes available from Brentford 
stock or at short notice. 


MIDDLESEX 





Smee's S 42 


_ Electric Furnaces _ 





voter hd 
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Caliper type brake 

Our own design giving excellent 
performance under severest conditions. 
Top and bottom ejectors 

air operated, adjustable to suit all requirements. 
Operation of air ejectors 

can limited to every second or third 
stroke as required 


Calibrated table adjustment 


ensures accurate die setting. 


The Lamberton Press produces 
accurate forgings at high speed under 
rigorous production conditions, 

and reqtires minimum maintenance 
for safe, reliable operation. 


Write for details to 


EUMUCO (England) Ltd 








12 GREAT PORTLAND STREET, LONDON, W.1. re.erPHone: museum 2506/7 
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“ NEWSTAD ” | 


Recirculation 


Furnaces 


Illustration shows one of our furnaces 
at Messrs. David Brown Industries 
Ltd., used to heat-treat fabrications 
for their famous Radicon gear boxes. 








The rapid development of heavy fabrications to replace 
castings has led to the introduction of our Recirculation 
Furnaces for stress relieving and preheating. If required 
these furnaces can be supplied to cover the whole 


temperature range of 500° to | 100°C. 


SEND FOR LEAFLET NO. 47 


MODERN FURNACES 
and STOVES LIMITED 


BOOTH STREET, BIRMINGHAM 21. — shone: SMEthwick 1591-2 grams: Mofustolim, B’ham 21 





Builders of 


INDUSTRIAL 
FURNACES 
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Retaining 
the touch 
of the 


Craftsman 


Bogie Hearth Type 
Recirculation Furnaces 
installed at the 
Sheffield Works of 
Messrs. Thomas Firth & 
John Brown Ltd. 


31 
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A man attains the mastership of his craft 

or profession as much from determination to 
succeed as from the accumulated lore 

of his predecessors. If, then, you choose 

your next Furnace with the same firm intention of 
having the best as we have practised in 

producing it, you will surely decide upon .. . 


ayshaw 
lndldibual -uitrach 


BRAYSHAW FURNACES & TOOLS LIMITED 
BELLE VUE WORKS, MANCHESTER, !2 


TELEPHONE: EAST 1046 (3 lines) 
TELEGRAMS: “ HARDENING,” MANCHESTER 
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Tri-Mor Plastic & Gastables 


MAKE INSTALLATIONS EASIER, QUICKER AND CHEAPER 


Front and side walls of a Queen Mary boiler in Tri-Mor High Temperature Mould- 


able, with MR 60 anchors. Burner quar! 


TRI-MOR GRADES 


TRI-MOR Standard Castable 

A medium texture refractory having negligibic 
shrinkage up to 1,350°C. Suitable for casting special 
shapes or for monolithic structures. Limiting service 
temperature 1,350°C. 

TRI-MOR High Strength Castable 

A similar refractory to Tri-Mor Standard Castable 
but specially developed to have very high mechanical 
strength over the lower temperature range. Maxi- 
mum service temperature 1,250°C. 


TRI-MOR High Temperature Castable 

Suitable for face temperatures up to 1,600°C; has an 
extremely high resistance to thermal shock; used for 
cast in situ monolithic structures and for pre-cast 
refractory shapes; can be applied with a cement gun 


n Tri-Mor High Temperature Castable 


TRI-MOR High Temperature Mouldable 

A plastic refractory for use up to 1,650°C: low shrink- 
age and a high resistance to spalling. Supplied mixed 
to the correct consistency for installation 
TRI-MOR Dense “Guncrete”’ 

A hydraulic setting refractory with a maximum ser- 
vice temperature of 1,300°C. It has a high resistance 
to abrasion. Designed for application by cement gun, 
but can be trowelled. 

TRI-MOR Insulating Castable 

An insulating castable for maximum service tempera- 
tures of 1,200°C; low thermal conductivity is its 
main feature. 

TRI-MOR Insulating “Guncrete’’ 

Similar to Tri-Mor Insulating Castable but for appli- 
cation by cement gun. 

Full details of each grade are available on request. 


MOE... 





For further information please write to: MORGAN REFRACTORIES LTD. NESTON, WIRRAL, CHESHIRE. TEL: NESTON 1406 


NE 138 
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Metal 
treatment 


and Drop Forging 


CONTENTS 


This journal is devoted to metals—ferrous and non-ferrous—their 
manufacture, properties, heat treatment, manipulation, testing and 
protection, with research work and development in all these fields 


Sad contrast 

Precision hollow forgings in non-ferrous alloys 
H. D. CHALLEN, BA, AMI MECHE 

Methods of forging developed for use on & brasses, combining features 
of stamping and extruding, are discussed. The operations of producing 
forgings with cores on one axis, and with several cores on different 
axes, are described, with summaried of the advantages and limitations 
of the process. Crank presses are used for these processes, and reasons 
for this are explained 


Jigs and fixtures for heat treatment and other metal- 
lurgical operations L. G. H. PALETHORPE, FRIC, FIM 


A discussion of the application of jigs and fixtures in metallurgical 
processes given at the advanced short course on ‘ Laboratory arts in 
metallurgy and physics ’ held at the Wolverhampton and Staffordshire 
College of Technology, and the second lecture from this series to be 
published in this journal 


Controlled atmospheres for metallurgical processes 
Part II I. L. S. GOLDING 


Heat-treatment processes which are best performed in neutral or 
active reducing atmospheres were described, and the underlying 
chemical reactions discussed in Part I, published last month. In the 
second and concluding part of this article, present-day processes and 
plant for generating special atmospheres are surveyed 


Miniature microscope R. WAMBEEK 
A microscope of new design of similar power to conventional instru- 


ments but of considerably reduced size 

Chemical and petroleum engineering exhibition 
NADFS annual convention, 1958 

Materials for rocket engines 


Letters: Packed in aluminium; Technical authorship; 
Documentary films 
Obituary 305 News 


307 New plant 309 People 
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Be: 
One of three Hasenclever forging 
presses, producing precision forged 
heavy bevel gears in a modern 
car factory. 100 to 6,000 tons. 
By courtesy of 
66069 MOTOR CO., COLOGNE, GERMANY 
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Sad contrast 
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of its most regular and commendable exercises—a Special Meeting held at some 

oversea venue. This time the chosen meeting places were in Belgium and Luxem- 
bourg, and opportunities were afforded to members both to attend meetings at which 
papers from Belgian, French, German and other foreign authors were read, and also to 
inspect at first hand some of the leading Belgian and Luxembourgeois steelworks. An 
; extensive programme, concluding with a visit to the Brussels Exhibition, made up a very 
4 full eleven days. 
: Almost exactly eighty years ago the Institute held a similar Special Meeting, on that 
occasion in Paris. In those days Paris was by all accounts an even more delightful city 
than it is today, and we do not doubt that our worthy Victorian forefathers took advantage 
of this in full measure; a good deal more easily done in that era before the Exchange 
Control Act had been thought of and when the British golden sovereign was a currency 
accepted without question throughout the civilized world! 


Our forebears, however, also took with them on that occasion a commodity every bit as 
important and valuable as the sovereigns which clinked in their pockets, and, like those 
sovereigns, something which, alas, seems now to have been swept away in an equally 
disastrous fashion. We refer to that spirit of energetic experimentation, so typical of 
i] the robust Victorian age in the full tide of industrialism, which in the iron and steel field 
was typified by the activities of men like Henry Bessemer, Robert Mushet and William 
Siemens; and which at that historic meeting in Paris in 1878 was embodied in a pale, 
delicate young man of only 28 years, neither a steelmaker nor metallurgist by profession, 
but a clerk at a London police court, whose name was Sidney Gilchrist Thomas. 


Thomas read a paper in Paris which explained how, by means of a refractory lining of 
calcined dolomite he had successfully developed a steelmaking converter at Blaenavon 


i [or Iron and Steel Institute is an admirable body which last month undertook one 
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ironworks, which could retain a slag consisting principally of molten lime. Such a slag 
could do successfully what the acid slags employed by Bessemer in his original invention 
could not do, 7.e. retain phosphorus in the form of a compound stable in the presence of 
n molten iron at 1,600°C. By such means Thomas, together with his cousin Percy Gilchrist, 
the works chemist at Blaenavon, laid the foundations of the most important development 
in the whole chemistry of ferrous metallurgy, the basic processes, the only way we know 
to this day of successfully removing phosphorus from molten iron at steelmaking tempera- 
tures. On the continent of Europe, where the basic Bessemer converter is the main 


> J method of steelmaking, it is always referred to as the ‘ Thomas ’” process. 

4 j And in 1958, in the new Palais de Congres at Liége, did we show the world that the same 

. & spirit of enquiry and invention still animates the steel industry of Great Britain? We did 
: not; for out of a total of nine papers which discussed some four or even five new steel- 

—— ] making processes now in an advanced stage of development not a single one was sub- 

a mitted by a British author! 

is 3 Now it is easy to run away with the wrong ideas in a question of this nature; to assume 


ed 


either that the British nation has ceased to breed men of Thomas’s type or that, on the 
contrary, there are hordes of potential inventors of the same kind just around the corner 
who are cruelly frustrated by the shortsightedness of the British steel trade. Neither of 
these ‘ black and white’ interpretations is wholly correct, but we suggest that both 
contain a part of the whole truth. 
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HEAT TREATMENT 
FURNACES 


STEAM HOMO METHOD 
for Scale-free tempering, 


annealing, blueing 


HOMOCARB METHOD 

for drip feed gas carburising 
HOMO TEMPERING METHOD 
for tempering, annealing and 


normalising 


VAPOCARB-HUMP METHOD 
for tool and die hardening 
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Photograph by courtesy of D. Napier & Sons Led. 


Homo 
Nitriding 
at Napier 


The Homo Nitriding principle of forced circulation continu- 
ously floods every surface of every piece in the furnace load 
with ammonia gas of uniform consistency, flow and distribution 
of gas and duration of treatment being controlled exactly. 


When, allied to this, the Micromax Electric Recorder Con- 
troller not only indicates and records but controls tempera- 
ture, at the desired predetermined point the result is absolute 
uniformity of hardness and case depth—batch after batch—and 
in substantially less time than is normal using other methods. 


Leeds Northrup Heat Treatment Furnaces are in use by Rolls-Royce; Austin; 
Morris; International Harvester; Jaguar; Humber, etc., etc. Surely no more 
convincing evidence of efficiency is possible 


Send now for descriptive catelogue—or better stili, our Technical Representative will call and talk this 
over with you ot your convenrence 


INTEGRA, LEEDS & NORTHRUP LTD. 
183, BROAD STREET, BIRMINGHAM, 15 
Telephone : MIDLAND 1453/4 Telegrams : FLOMETER, BIRMINGHAM 


British made in Birmingham 
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Precision hollow forgings 


in non-ferrous alloys 


H. D. CHALLEN, BA, A MI Mech E 


Methods of forging developed for use on 8 brasses, combining features of stamping 
and extruding, are discussed. The operations of producing forgings with cores on 
one axis, and with several cores on different axes, are described, with summaries 
of the advantages and limitations of the process. Crank presses are used for these 
processes, and reasons for this are explained. Mr Challen, director of Taylor & 
Challen Ltd, presented this paper at the ‘Conference on technology of engineering 
manufacture’ arranged by the Institution of Mechanical Engineers, in London, 


March, 1958 


THE METHODS OF FORGING to be described were 
first developed, and are still chiefly used, on brasses 
of the § series, such as 60/40 copper/zinc alloy. 
They have been evolved to manufacture articles 
whose form requires a combination of stamping 
and extruding operations. 

Stamping is done in upper and lower dies made 
to the impressions of the two faces of the article to 
be formed, and depends on the formation of a 
flash between their faces, which serves two func- 
tions: first, to assist in retaining metal within the 
die cavities by its resistance to its own spread, and 
secondly, to provide a more elastic stop than the 
die faces themselves, to limit the penetration of the 
upper die. For the second reason, stamping is 
usually performed in machines which lack a defined 
end to their stroke, such as drop stamps or friction 
screw presses, and has a wide field of use from 
which it is not likely to be displaced. This is in 
the manufacture of articles of comparatively flat 
form, having a large area of projection across the 
axial plane of any bosses or depressions in relation 
to the height of these. 

Difficulties occur in stamping in dies of open 
type such as the above, which increase sharply 
when their use is attempted in crank presses, in an 
effort to obtain the accuracy possible due to the 
fixed position of the end of the stroke which a 
crank provides. (To call such dies ‘ open’ dies is 
not normal in stamping parlance, but this name for 
them must be used in connection with the present 
subject, for the sake of proper distinctions.) Such 
“open dies’ are illustrated in fig 1. 

The difficulties referred to may be summarized : 

(1) Where the form of the article requires partial 





extrusion or piercing of the billet, it is desirable to 
induce the material to flow axially by impeding its 
radial flow into a flash. While any plastic material 
will readily flow in the axial direction, open-die 
construction places more obstacles to its doing so 
in a controlled manner ; trapping of air is one of the 
principal troubles. 

(2) A flash causes flow lines inside the material 
to extend into itself; when it is clipped off, there 
are therefore discontinuities inside the article which 
may be a source of weakness. For this reason 
stampings are frequently re-struck after clipping. 
The suppression of flash, or its reduction to a 
minimum thickness, therefore becomes a valuable 
objective. 

(3) A flash is not only waste metal in itself, but 
necessitates subsequent operations for its effective 
removal. 

(4) When a crank press is used, a rapidly cooling 
flash, of uncertain area, imposes very considerable 
direct stresses on the frame of the machine, to the 
imminent risk of breakdown. Though the crank 
press is used for the sake of its accuracy, this can 
only be achieved in the end by ‘ over-setting’ it, 
that is, by depending on the elasticity of the frame, 
in which the dangers are obvious. 

Plain extruding, as of brass tubes and sections, 
is done by placing the billet in a pot die with a 
suitable lower orifice, and using a punch which fits 
the die with suitable clearance, so that the billet is 
totally enclosed before pressure comes on it. The 
methods to be described here make use of closed 
dies following this principle, but provide for articles 
of complex form, and for increases as well as 
reductions in the cross-sectional areas of the billet. 
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Considering the nature of the British iron and steel industry first, the fact must be faced 
that it is now a good deal harder to envisage extensive changes of technique than‘it was in 
1878. All major steel producers are now linked together through the Iron and Steel 
Federation in an elaborate system of economic interdependence which operates largely 
through the control maintained on the prices of pig iron and steel scrap, the primary raw 
materials. Since nearly 90°, of Britain’s steel is made by the open-hearth process it is 
inevitable that these prices should be adjusted in such a way as to mainly benefit the open 
hearth (which is primarily a scrap user) and to some extent penalize the converter which 
is a consumer of pig iron. The distinction is further emphasized by, the discriminatory 
specifications which in Britain expressly forbid the use of basic Bessemer steel for a 
number of purposes (e.g. rails) although Continental experience has long proved such a 
ban to be wholly unwarranted. Now, the new steelmaking processes developed on the 
Continent are all essentially ‘ conversion’ techniques designed to supersede the basic 
Bessemer and overcome some of the snags associated with the latter, notably the high 
nitrogen content of the steel produced. It is arguable, therefore, that the same economic 
and technical pressures were absent in Britain, since the open-hearth furnace produces 
steel of a perfectly satisfactory low nitrogen content. 


But, on the other hand, it is now obvious that the newly-developed Continental processes 
also show how certain snags in open-hearth steelmaking can be overcome, principally the 
deteriorating quality of steel scrap. The potential seriousness of these snags was obvious, 
as much as ten years ago, and the British iron and steel industry as a whole cannot 
altogether escape the charge of having ‘ missed the bus.’ Throughout, there has been an 
obstinate refusal to spend money on the development of new processes. There seems to 
have been no lack of money for ‘ research,’ for the building of new laboratories and 
staffing them with highly-qualified men in white coats, but when it comes to the question 
of setting aside a portion of the works for pilot-plant tests—for the often somewhat 
unscientific trial-and-error experimentation inevitably associated with getting new plant 
into production—this seems to have been conspicuous by its absence. All too often, and 
in sad contrast to 1878, the easier way of sending a ‘ team’ to Austria or Germany or 
Sweden has been adopted, followed in all probability by extensive litigation and the 
payment of patent royalties. 


And men of the Thomas breed—are they still with us? Bearing in mind the general 
climate of opinion current among young men engaged upon research it seems unlikely. 
Any typical young graduate of today, when asked to describe exactly what Thomas 
achieved, will probably say that he did ‘ fundamental ’ work on the Bessemer process to 
enable it to treat phosphoric iron, implying that Thomas was the man who ‘ applied 
science ’ to industry, in much the way that present-day research associations are supposed 
to ‘ do’ research and then ‘ apply ’ it. In fact, Thomas was a development engineer who 
had the genius to realize that laboratory-scale work was quite useless beyond the earliest 
stages, who persuaded the manager at Blaenavon ironworks to allow him and his cousin 
the necessary full-scale facilities, and who then condemned himself to an early death at 
the age of 35 by spending all his weekends running test after test until he finally hit on 
tar-bonded dolomite as a suitable refractory lining, able to withstand the lime slag. 


Can we envisage any of our modern young ‘ scientists ’ undertaking a task of this kind ? 
Hardly; they know, of course, that no progress can be made until more ‘ fundamental ’ 
physical chemistry has been studied! 


However, young people can readily travel abroad these days. Perhaps some of them will 
visit these new Continental steel plants in operation and find out in time how industrial 
development really is achieved. 
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2 Closed die 
A, upper die sleeve; B, lower die sleeve; C, outer 
sleeve; D, E, pegs; F, G, pins 
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The methods described fall into two main types: 
straight closed-die forging and multiple-cored 
forging. 


Straight closed-die forging 

The articles produced by straight closed-die 
forging generally have an axial length of high 
proportion to the section and may be either solid, 
or with one or two cores on the same axis. 

Typical tools are shown in fig 2. It is seen that 
the main extrusion is downward, and this direction 
is generally found to give a better result. In 
consequence, articles with one core only are made 
in tools of the same type, with the core punch fixed 
in the lower bolster. 

These tools are used in crank presses, which 
besides the constancy of the end of the stroke, 
have the advantages of speed and full power avail- 
able for extraction, and speed; the speeds of run- 
ning used vary between 40 and 100 strokes/min, 
according to size. 

Fig 2 shows the tools used for producing a small 
flanged tube, and also indicates the billet and the 
forged article. After the heated billet is placed in 
the lower die sleeve B and the press set in motion, 
the first event is the closing of the upper die 
sleeve A on the lower, thus enclosing the billet 
before pressure is exerted on it. Further travel of 
the press drives the die sleeves in contact, by 
means of outer sleeve C and pins F, down against 
a pressure member which in fig 2 is a stiff spring; 
this also brings the upper and power punches (or 
pegs) D and E into contact with the billet, on 
which they exert pressure to extrude it, to fill the 
available cavity completely. On the up-stroke, the 
lower die sleeve rises under pressure of the spring 
to strip the article from the lower peg, while a 
fixed extractor in the slide of the press finally 
presses on the upper sleeve, through pins G, to 
give it the motion arranged for it in the upper 
bolster, and strip the article off the upper peg. 
Sometimes such means as a slight negative draft in 
the upper die ensures retention of the article for 
top extraction. 

The pressure to the lower die sleeve may be 
applied by various means. Springs are in fact 
used less often than rubber buffers or pneumatic 
cushions. The general advantages of air cushions 
need no elaboration; but the characteristic building- 
up action of rubber buffers is well suited to the 
requirements of the operation. 

Both punch and die surfaces may be nominally 
parallel; this is contrary to stamping practice but 
is a normal feature of an extruding operation. As 
regards dimensional accuracy, a tolerance of 

+ 0-005 in. to specified sizes is usually quoted in 
commercial practice. In fact this figure takes 
account of such factors as tool wear, and a much 
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closer tolerance can be maintained for short runs 
The 0-005-in. tolerance means that machining 
allowances are only required for closely mating 
surfaces; for example, screwed fittings may be 
threaded from the forging without plain turning of 
the surface. 


In considering the formation of an article during 
the forging operation, it is only possible to discuss 
the broadest principles. Tool design is still in the 
stage of an art and capable of producing success- 
fully some extremely complex forms. The 
tube shown in fig 2 is an article of simple form 
which may serve as well as any as an example for 
discussion. 

The internal web or ‘ wad’ left between the 
pegs is not, in this instance, part of the required 
finished product, which has a plain bore, but is 
drilled out and is therefore scrap material. On 
the other hand, the article can be made without any 
external flash whatsoever. The wall thickness in 
this instance is & in., which can be taken as a 
practical, though not an absolute, minimum. 


A flash begins to form only when the metal 
being forged exerts a pressure on the die sleeves 
sufficient to overcome the spring pressure imposed 
on them. , The sleeves are not putting pressure on 
the forging themselves since this is the function of 
the pegs only, which have no connection with the 
pressure member holding the sleeves together. 
The force tending to separate the sleeves is the 
product of the projected area of the forging in 
contact with the sleeve (that is, an annulus sur- 
rounding the peg) and the hydrostatic pressure 
present in that portion of the forging. The hydro- 
static pressure builds up rapidly in the closing 
stages of the operation when the metal has to be 
forced into the corners of the die, and is itself the 
transmitting medium of the necessary force. At 
this stage the metal has to be moved against in- 
creasing die friction and increasing constrictive 
forces due to the required form of article, as well 
as the resistance of trapped air in certain cases, 
with a decreasing area of itself amenable to pressure, 
while at the same time the extension of its surface 
is causing it to lose heat to the dies; all these factors 
build up the internal pressure to its maximum 
value. (The probable, but uninvestigated, initial 
rise in temperature due to working has been 
neglected, since this would be constant for all 
examples.) If the force so produced exceeds the 
closing pressure from the spring, the die sleeves 
open and flash begins to escape between them. 
The forging thus acquires a new form with an 
increased area of projection, so that a new balance 
can be reached, and the article made to fill the dies 
without increase of flash beyond the point of this 
balance. The pressure chosen at which to work 
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5 Dies and pegs 
A, B, C, pegs 


to produce excessive flash, if peg penetration is 
carried very far. 

Method (4), the one most used, is described 
more fully. It reverts to the principle of method (1) 
but the means of closing the dies, and the side 
peg movements, are built into the machine. The 
mechanism used is shown in fig 4. The press has 
mounted on the bed a bolster of coffin form, con- 
taining a slide worked by toggle levers. One half 
die is bolted inside the front wall of the bolster, 
the other is clamped to the moving slide K. 
The dies being therefore fixed to the bed of the 
press, subsidiary slides at either side and working 
from below, introduce and withdraw subsidiary 
pegs B and C (fig 5). 

The closed-die principle is maintained in this 
method, in that the main peg A (fig 5) enters the 
die cavity, enclosing the billet before exerting 
pressure on it, but there is normally no spring 
pressure arrangement, as all peg movements are 
provided by the press mechanism. Relief of ex- 
cessive pressure in the forging can only be obtained 
by flash forming between the two half dies. These 
are held as rigidly as possible by toggle mechanism, 
so that a maximum flash thickness of 0-020 in. is 
not exceeded; it can normally be held to consider- 
ably less. With so thin a flash, the flow lines of the 
forging do not enter into the flash to an extent 
sufficiently marked as to produce an effective dis- 
continuity within the forging which might be a 
source of weakness. 

The back half die is carried on a movable slide, 
and this is backed by the toggle mechanism shown 
in fig 4, which has to ensure a pressure sufficient 
to keep flash formation toa minimum. To achieve 
this, the toggle system is controlled by two sets of 
gears, one, consisting of lever M and link N, only 
concerned with manual opening and closing, for 
the insertion and removal of billets, and the other 
having the tightness of grip as its sole function. 
This is accomplished by the extensions of the 
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toggle lever F and link G normal to their lines of 
centres; that on the link carries a roller H held 
from moving horizontally by a cam on the main 
slide E of the press, thus keeping the three joints 
of the toggle system in a straight line; the corre- 
sponding extension on the lever F is acted upon by 
another cam on the main slide E to release the 
pressure, and enables the dies to be opened. 

The subsidiary pegs are arranged to dwell about 
the bottom of the main stroke for a period equiva- 
lent to 25°, of that stroke, both down and up; 
their motion is in fact a mechanical withdrawal of 
cores over which the metal is extruded. 

The economy of metal obtained by this method 
of working is self-evident. Typical articles made 
include tee and cross-pipe junctions and valve 
bodies of various types, also hollow bent tubes. 
Limiting considerations, such as wall thickness 
tolerances and economical limits of reduction of 
wads, are broadly the same as in straight die work. 

Generally, cores are at 90° to each other, and 
meet at a common centre point; but articles with 
two cores having offset centre lines, and with 
certain departures from right-angles, have been 
successfully produced. 

The idle function of the side pegs occasionally 
produces a difficulty, as it is evident that they must 
be so short as not to be exposed to the downward 
pressure of the billet at any time. Again, unless 
they are sufficiently strong, or deliberately shor- 
tened, they may bend under the stress of metal 
being extruded against them obliquely. This is 
caused by the necessary form of the die and upper 
and lower pegs allowing easier flow of the metal 
along one side of a branch die cavity. The ad- 
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the sleeve-closing medium therefore directly con- 
trols the flash formation. 

The thickness of the wad also has a direct 
influence on this. While it is not intended, in 
postulating an internal hydrostatic pressure, to 
assume that there can be a uniform pressure of 
this type in hot metal, which is far from being a 
fluid, the different components of the forging each 
have internal pressure balancing the forces between 
each other; an increase of pressure on one part, 
such as for example on the wad, must create an 
increase of pressure in other parts. So, if an 
attempt is made to reduce the thickness of the wad 
after the die has been completely filled with metal, 
this increase of pressure will increase the pressure 
in the die sleeves and produce a flash. The optimum 
thickness of wad is therefore that at which a burr 
is just beginning to form on the junction line of 
the sleeves. If irregularities are required on the 
article, such as castellations on the flange, or if the 
latter is hexagonal or eccentric, the pressure called 
for to fill the dies increases, and it may be that the 
greatest economy of metal is achieved by allowing 
a small flash, so as to reduce the wad. Manufac- 
turing reasons may also make a small flash desir- 
able, though not ideally necessary. At this point, 
things must be left to the experience of the die 
designer. 

In this example the wad is placed where it helps 
most in making an economical forging. If the 
finished article requires it to be placed lower down 
the section, another difficulty arises, which is that 
the thicker flange cannot be fed from the cylindrical 
wall. This difficulty is very frequent in practical 











3 Half dies closed by hand catch 
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4 Vice mechanism 
E, main slide; F, lever; G, links; K, moving slide 


articles; a certain percentage of thickening can be 
achieved, as in other forging processes; but in 
general very careful die design is needed to avoid 
the tendency to fold, producing a ‘ cold shut.’ 

A statement of pressures required on a quanti- 
tative basis is not attempted here. Even if it were 
to be done, small modifications to the form of an 
article might involve a quite different conception 
of the forces required for its flow. 


Use of split dies and multiple cores 


Recourse is made to dies split in the axial plane 
of the pegs to produce articles of external form 
which require it, and these may take many forms. 

The simplest of these is (1) two half dies placed 
in a fitting tapered container and released after the 
forging operation by a bottom extractor. Such an 
arrangement may be suitable with the spring sleeve 
type of tool. Commonly a thin flash forms between 
the two half dies. The manipulation of the half 
dies frequently makes for a very slow operation. 
To improve this, (2) the half dies can be arranged 
on the top tool and closed either by a hand catch 
(fig 3) or automatically by a fitting taper on the 
bottom tool. 

Neither methods (1) nor (2) allow easily for the 
introduction of side cores. 

There is a method (3) which is suitable for 
making articles with several cores, and is an 
adaptation of the spring-sleeve type of tool de- 
scribed above. In this, the two half dies are held 
together by spring or air pressure, but the core 
pegs, which are the operating members, work at 
right-angles to the movement of the main slide, 
through bell cranks or similar means, as the dies 
descend together against the spring pressure. The 
spring pressure has unfortunately to resist the 
sideways pressure developed inside the forging 
from the work done by the pegs, and over the full 
projected area of the forging, and therefore tends 
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Jigs and fixtures for heat treatment 


and other metallurgical operations 


L. G. H. PALETHORPE, FRIC, FIM 


This discussion of the application of jigs and fixtures in metallurgical processes was 
given by the author at the advanced short course on ‘Laboratory arts in metallurgy 
and physics’ held at the Wolverhampton and Staffordshire College of Technology, 
and is the second lecture from this series to be published in this journal. Mr. Pale- 
thorpe is with Wild-Barfield Electric Furnaces Ltd 


THE TERM ‘ JIGS AND FIXTURES’ as applied to heat- 
treatment practice covers a much wider field than 
the bare words imply. At first it conjures up 
thoughts of support fixtures such as are used in the 
gas carburizing and allied processes and, perhaps, 
the jig-like devices used in the induction heating 
field. On further reflection, however, it will be 
realized that these examples are only one or two of 
many techniques both old and new which are used 
in modern practice. 

In general, jigs and fixtures are required for three 
main processes as follows:— 

(1) As a means of handling components. 

(2) As a means of supporting components in 
the furnace in order to ensure minimum distortion 
and good atmosphere circulation. 

(3) As a means of rendering the heat-treatment 
operation more automatic. 

From this interpretation it would be preferable 
not to use the words ‘jigs and fixtures’ but to 
entitle this article ‘Handling methods in heat 
treatment and other metallurgical operations.’ 
Accordingly, remarks on quenching techniques, 
special furnaces, etc, as well as simple tools, will be 
included in order to be as comprehensive as possible. 


Handling in batch-type furnaces 

The simplest and possibly the oldest method of 
handling work, especially in horizontal-type fur- 
naceS, is by means of tongs. Anyone who has spent 
much time in a heat-treatment shop will be familiar 
with the many shapes and sizes and the diverse uses 
to which they may be put. Another device which has 
been in use for many years and is still employed in 
many a hardening shop today, is the work tray 
upon which a few components may be placed in 
horizontal furnaces. After soaking at the required 
temperature, the tray is lifted by means of suitable 
tongs and the components are thus conveyed to 
the quench. 





Other methods of handling which are very fami- 
liar are by means of the carburizing box and the 
annealing box. Work is packed in either box in an 
active carburizing medium or a neutral material 
like sand or cast iron chips, and when the lid is 
sealed the whole is placed in the furnace in order to 
carry out the requisite treatment. For these boxes, 
fabricated Ni-Cr alloy may be used to obtain good 
heat-resisting qualities and at the same time to use 
as thin a plate as possible but retain good mechanical 
strength at temperature. Cast nickel-chromium 
alloy boxes are a good alternative. However, many 
boxes are made from mild steel plate or cast iron; 
they are cheaper on first cost but in the long run 
their use is unsound because of their early failure. 
Moreover, during their limited life they warp and 
cause distortion of work heat-treated in them. 

In batch-type furnaces the development of the 
jigging technique as a method of handling and 
controlling distortion has advanced mainly due to 
the growth of processes such as gas carburizing. 
This process has many advantages over box car- 
burizing, which are well known, but the solid 
carburizing material always made an ideal support 
for the work provided that care was taken in packing. 
However, to support adequately the many types of 
components which are gas carburized and to 
minimize the stresses involved, elaborate fixtures 
have had to be used. The unsupported weight of 
any part when in the furnace is of major importance 
in relation to the temperature and duration of the 
heating cycle. In a process such as carburizing the 
temperature is relatively high and the duration is 
relatively long, thus any unsupported weight could 
cause a serious amount of distortion and must be 
taken care of. 

Fig 1 illustrates some of the types of jigs and 
fixtures which have been used to fulfil various 
requirements. Provided that the design and choice 
of material are adequate, and production conditions 
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vancing surface of the billet under extrusion is 
thus oblique to its direction of motion. It is 
possible to correct this by peg adjustment, provided 
also that the side peg motion can be delayed. 

The most recent stage of development has there- 
fore been to devise a motion which allows full 
adjustment of timing of the side pegs, together 
with an accelerated motion of them, so that they 
perform an independent extruding operation on a 
portion of the forging extruded into the relevant 
part of the die cavity. That means that two forging 
operations are performed in one machine cycle on 
the same metal. A very rapid motion is required 
for this, the layout for which is shown in fig 6. 
The almost entire absence of flash is due to the 
fact that the main forging operation is done with a 
free outlet in one branch of the die, and the final 
filling to form is done by the combined actions of 
the main and side motions which are arranged to 
reach their ends of stroke simultaneously. 

Referring to fig 6, in which the mechanism used 
is shown at either end of its stroke, the numbers 
identify the various pivot joints in their two posi- 
tions. The mechanism is designed to be adjustable 
to two distinct working conditions, with the sub- 
sidiary motion used in one case for independent 
extrusion as described, and in the other as a 
stationary core as described further above; this is 
achieved by angular adjustment of the originating 
crankpin in respect to the crankshaft on which it is 
mounted. The vertical slide between centres | 
and 2 enables the p’ane of rotation of the parts to 
be changed. Points 4 and 6 are fixed centres, and 
the arrangement of links gives a timing such that 
the dwell of point 8 at either end of its stroke is 
approximately 90°, and its motion in either direc- 
tion also occupies approximately 90° of crankshaft 
rotation. 


Ancillary operations 

The sequence of manufacture begins with sawing 
off billets accurately to the required length. Ex- 
truded rod is generally used and the correct weight 
found by trial pressings, when at the same time the 
dies are proved. Sawing not only gives an exact 
weight but also ensures that a flat surface is pre- 
sented to the working punch. The billets are then 
heated in a suitable furnace placed as near as 
possible to the press. A small batch-type furnace 
fired by gas from a spreader burner, is usually 
found most convenient. A second mixing burner 
for heating the dies can then be easily used from 
the same supply. Thorough preheating of the dies 
to as near as possible the forging temperature is 
essential. 

After forging, the pieces are clipped if necessary, 
then cleaned by acid dipping and washed. They 
are then ready for any finishing processes, including 
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plating where necessary, as the forging has a good 
clean skin with a finish reproducing the condition 
of the tools. 

It has already been stated that parallel articles 
are produced. Tapered forms are also made, with 
tapers internal, or external, or both, though some 
instances require care in the design of the article to 
make the process feasible. In general the provision 
of radii on dies is not essential, though this depends 
on individual articles. Thus in some instances a 
hemispherical punch end may prove beneficial 
while in others even a small radius may only distort 
the metal flow. 


Metals 

The detailed metallurgy of suitable materials for 
forging is outside the scope of this paper. Besides 
60 40 brasses, materials successfully used include 
copper, aluminium, bronze, brasses with limited 
additions of tin (up to 1°,,), aluminium and mag- 
nesium alloys. Titanium has been successfully 
forged in experiments, as also indeed has steel, 
but here the control of scale has so far presented 
too many difficulties. 
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Chemistry research, 1957 


The Chemistry Research Board, in its annual report for 
1957, urges an expansion of the present programme of 
inorganic chemistry, particularly for research on high- 
purity materials. 

The report, which is presented to the Council for 
Scientific and Industrial Research, recommends that 
plans for the next five-year period (1959-64) should 
include the provision of buildings, equipment and staff 
for greater effort in these and other directions. 

Last year saw the establishment of a new unit at 
Harwell under the Director of the Chemical Research 
Laboratory, to collaborate with the U K Atomic Energy 
Authority in the study of possible applications of radio- 
active isotopes. This research will be carried out with 
particular regard to the applications of isotopes to the 
work of other DS 1R laboratories and of the grant- 
aided research associations. Occupation of the laboratories 
at Harwell began in October last year, and a preliminary 
survey of the problems awaiting attack has already been 
completed. 

The Atomic Energy Authority asked that the pro- 
gramme carried out for it on the extraction of radio- 
active elements from minerals and ores should be ex- 
tended and to this end the Authority agreed to extend 
the Radiochemical building and to increase the number 
of staff engaged on its behalf. 
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the alloy is directly exposed to atmospheres which 
are marginally oxidizing, i e, oxidizing to chromium 
and reducing to nickel. Such atmospheres may be 
of the burnt town’s gas type in which their effective- 
ness is controlled by a suitable ratio of CO, to 
CO. The attack is characterized by the preferential 
oxidation of chromium to a considerable depth 
within the alloy as distinct from the normal oxida- 
tion, which leads to the formation of a protective 
scale or patina. In severe cases the fracture is brittle 
and has a greenish appearance. 

Atmospheres containing sulphur can have a disas- 
trous effect on high-nickel alloys, particularly if 
this element is present as hydrogen sulphide. 
The nickel sulphide formed during the attack 
separates out at the grain boundaries of the alloy 
and induces cold shortness. At temperatures above 
650°C the eutectoid between nickel and nickel 
sulphide melts and is capable of causing extreme 
hot shortness by rupture through the molten grain 
boundaries. The presence of chromium improves 
matters by raising the fusion temperature of the 
sulphide and suppressing the tendency to inter- 
granular separation. Nickel-chrome alloys are 
much more resistant to sulphur attack in oxidizing 
conditions, due to the formation of sulphur dioxide 
under oxidizing conditions, instead of hydrogen 
sulphide under reducing conditions, but all applica- 
tions in the presence of sulphur should be 
approached with considerable caution. 

An important decision which the jig designer must 
make is whether to use nickel-chrome castings or a 
fabricated construction. Castings are generally 
produced in a near finished form and the expense of 
machining or welding may be far less than for an 
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identical component fabricated from a wrought 


alloy. On the other hand, the service conditions 
may make a casting unacceptable, for example, on 
account of the excessive weight. The greatest deter- 
rent to the wider use of castings is the difficulty of 
producing them sufficiently sound and of adequate 
mechanical properties. There is no doubt that, 
with due care and attention to the melting of the 
alloy, together with adequate consideration of the 
method of running each component, sound castings 
can be produced, but if any of these points are in 
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permit, such fixtures can be used for direct quench- 
ing after carburizing, as well as slow cooling, but 
as will be seen later from a consideration of the 
various factors involved, their life will be shorter. 

In gas carburizing and allied processes designers 
are always striving to design the universal jig and it 
is fairly safe to say that this is impossible. Neverthe- 
less, one or two designs go very near to this ideal 
and are very useful to support a wide selection of 
components. In such cases the jig base may be 
made of cast nickel-chromium alloy and the rest is 
fabricated in Nimonic strip, tube and bar. In 
addition to this type of jig, the workbasket is most 
useful; it can be either cast or wrought in nickel- 
chromium alloy and various spacers and cakestand- 
type supports can be included. Furthermore, the 
basket wall itself becomes a baffle to assist in the 
circulation of the furnace atmosphere. Fig 2 illus- 
trates the use of workbaskets. 

Fixtures for direct hardening and similar applica- 
tions, or the treatment of bright alloys, can be of the 
same general design as gas carburizing jigs; for 
example, in the heat treatment of axle shafts and 
torsion bars. 

In the heavy steel industry many problems arise 
in the handling of pieces during heat treatment. 
Large pieces often have to be heated and quenched, 
followed by tempering, in order to obtain the 
correct mechanical properties. Some of these pieces 
weigh several tons and there is usually enough 
tolerance for reasonable amounts of distortion and 
the problem resolves itself into one of actually 
supporting and holding the piece during the 
various treatments. For example, heat treatment of 
heavy rotors in the vertical position avoids much of 
the supporting and handling which would be 
necessary, and very difficult, in the horizontal 
position and, of course, does minimize the amount 
of distortion which would otherwise be encoun- 
tered. Lifting cruets are used and bolts usually 
emploved are made in Nimonic 75. 


Design of furnace furniture 

Having referred to some of the jigs and fixtures 
which are in common use in batch-type furnaces, it 
is opportune to consider the various relevant factors 
in designing them. The following remarks apply to 
heat-resisting alloys used for the higher temperature 
applications but most of them may apply equally to 
the various heat-resisting steels used for the medium 
and lower temperature applications. 

In choosing material for high-temperature service, 
particular attention should be paid to thermal 
expansion properties because a surprising number of 
failures at high temperatures can be traced directly 
to excessive thermal stressing which originates from 
constraint of the metal during heating and cooling 
and, of course, the more rapidly these phases change 
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the more readily the material cracks due to fatigue. © 
Every care should be taken to relieve components | 


from this type of stressing. 


When seeking a suitable heat-treatment alloy, the 


designer is usually most concerned to know the 
mechanical properties. He will be interested in 
creep data, rupture strength and possibly elongation 
figures at various temperatures, rather than ultimate 
tensile strength information. Creep strength is one 
of the most commonly used methods of assessing 
high-temperature load-carrying capacity. This 
relates the initially applied stress to the rate of 
plastic flow of the material, usually at constant 
temperature. Creep is influenced by stress, tem- 
perature and time, and is usually quoted in terms 
of a stress at temperature which will result in a 
specific rate of extension, eg, 1°% in 10,000 hours 
or 1° in 100,000 hours. It would be unwise, 
however, to base a design solely on creep stress. 
Whilst this associates stress with a rate of deforma- 
tion, it gives no indication of the relation between 


stress and time to rupture which is sometimes of 7 


greater interest to the furnace designer. Stress 
rupture tests provide this information and not only 
give a stress above which failure is sure to result, 
but also give information on the amount of elonga- 
tion the metal will stand before failure ultimately 
occurs. 

For most applications with which we are con- 
cerned, the fixtures are subject to varying tempera- 
tures and stress conditions but in general, provided 
that the stress remains applied during the heating 
and cooling cycles, the working life will be governed 
only by the period at working temperatures. If, 
however, irregular stressing 1s applied, peculiar 
metallurgical effects may be experienced which can 
result in increased creep rate and consequent pre- 
mature failure. 

Overheating usually leads to premature failure 
due to shorter rupture life at higher temperatures, 
or due to excessive thermal shock with a consequent 
rupture of the protective oxide film and resultant 
accelerated corrosion. 

The resistance of nickel-chromium alloy jig 
components to attack from oxidizing, carburizing 
and sulphurous media is most important. Attack 
by oxidation is the most readily understood and has 
received the greatest amount of attention. However, 
the two most important causes of failure at high 
temperatures are carburizing conditions and sulphur 
attack. 

Strongly carburizing atmospheres may produce a 
structure in which hard, brittle carbides have been 
formed, leading to failure due to a very much 
reduced resistance to shock. The way to combat 
this is to choose an alloy containing as high a nickel 
content as possible. Another common form of 
attack, usually known as ‘ green rot,’ occurs when 
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To eliminate stresses from unsupported weight a 
quenching machine may be used as an alternative to 
elaborate jigs. Such a machine eradicates the 
necessity for such careful control of the factors 
which cause the parts to distort during the heating 
cycle, because it actually corrects the dimensional 
movements during the quench. 

There are two principal types of quenching 
machine, namely, the press and the pinion and 
shaft machines. In the case of the former the 
correction is accomplished by means of the proper 
design of dies, and in the case of the latter, by 
means of the spinning action of the machine. In 
both types the surfaces used for truing must be 
related to the part as a whole; for example, when 
press quenching a gear the diameter of the contact 
surface used by the die must be one that was 
originally concentric with the gear teeth. The pres- 
sures used to straighten up the hot piece are low 
enough and so applied as not to restrain normal 
contraction once the quench has begun. _It is 
normal practice to allow a short interval of time 
between the mechanical contact of the die with the 
gear prior to commencing the quenching cycle. 
Once the part is trued by the die it acts as a guide 
for the flow of oil, the greatest flow being directed 
past the heaviest sections and vice versa. 

The design of quenching dies is fairly complex 
because they are both mechanical tools and devices 
for metallurgical control and, furthermore, they 
have to be specially made for each particular piece 
to be quenched. Fig 3 illustrates a crown wheel 
gear press in operation. 

Quenching presses have been widely adopted in 
industry for two reasons—firstly, to produce a final 
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6 Drum-type extractor on shaker-hearth tempering furnace 


high quality job, both mechanically and metal- 
lurgically and, secondly, to produce it in the most 
economical manner. There is no doubt that the 
method increases the cost of the actual quenching 
operation but the overall cost is reduced. Expensive 
straightening and grinding operations are minimized 
or eliminated altogether. The automobile and air- 
craft manufacturers are large-scale users and, today, 
it is true to say that the high quality required of 
their gears makes the use of press quenching a vital 
necessity. 

Another method of taking care of distortion is the 
rather specialized technique known as ‘plug 
quenching.’ It is applied to various types of gears 
of uneven cross-section, in order to produce a 
parallel bore. It is of particular importance in the 
case of such gears, the bores of which are splined 
and do not permit of any post-heat-treatment 
grinding. The technique is quite simple and 
consists of preparing a case-hardened plug ground 
to the final size of the bore in question. When the 
gear has been heated for hardening, the plug is 
inserted into its bore immediately prior to quench- 
ing. The gear contracts on to the plug which is 
subsequently removed by pressing and a parallel 
bore is produced. The technique can be operated 
either manually or, in the case of large scale pro- 
duction, by mechanical means. 

In addition to the distortion which may occur in 
the heating-up cycle, the cooling cycle, namely, the 
quench, can cause equally troublesome movement. 
Press quenching and plug quenching take care to a 
very large extent of distortion occurring in both 
cycles, but a method which is proving useful in 
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the least way neglected, components may suffer from 
both porosity and brittleness, each giving rise to 
poor mechanical properties and, furthermore, in 
the case of muffles, lack of reasonable gas-tightness. 

Heat-resisting alloys may be joined by any of the 
welding processes generally applying to the fabrica- 
tion of steels, but with certain differences in 
procedure and some reservations. These alloys 
should only be welded when in the annealed con- 
dition, in order to avoid the effects of internal 
stresses, and all parts to be joined should be 
thoroughly cleaned to avoid embrittlement. They 
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do not generally require post-welding heat 
treatment. The mechanical strength, particularly 


the creep properties, of welded joints, is usually 
inferior to that of the parent metal. Therefore, it 
is preferable to make sure at the design stage that 
such joints are located in positions where the stresses 
are not to be the highest. In general, of all the types 
of joints which may be used, the butt weld is the 
strongest and most reliable. 


Quenching techniques 

One of the most difficult problems encountered 
in heat treatment is distortion and any method 
which can be used to minimize it is worthy of 
consideration. Distortion may occur eitHer during 
the heating cycle or during the cooling cycle, 
particularly if the latter involves quenching. In 
either case the final condition of the component 
may be unacceptable to the inspection department. 

Distortion occurring during the heating cycle 
may be caused by three factors, namely: stresses 
set up by the temperature differences throughout 
the part; stresses from forging, rolling, machining 
and previous thermal treatments that are relieved; 
and stresses from inadequately supported weight 
causing creep at high temperatures. The shape and 
section of the part, the nature of the material and the 
heat-treatment cycle determine the degree of 
distortion that will be encountered. 

In regard to thermal gradients within the part, 
it should be remembered that when steel is heated 
it expands, except at the critical temperature, at 
which point contraction occurs. Thus the section 
of the part which is above or below the critical 
would be expanding, whereas another section at 
the critical point would be actually contracting, 
with the resultant distortion of the component. To 
reduce distortion caused by a temperature differen- 
tial it is necessary to heat up very slowly which, in 
the production shop, obviously reduces output. 
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taking care of quenching stresses is one known as 
* martempering * or ‘ marquenching.’ It has been 
used rather more in the U S and on the Continent 
than in the U K, where firms are gradually taking 
more and more interest in it. 

The method is based on the theory that the steel 
can be hardened by the formation of martensite 
under controlled conditions by quenching just 
above the limiting transformation temperature, 
which is normally a little over 200°C. The actual 
temperature will depend on the composition of the 
steel and components, eg, gas carburized and 
suitably jigged work is immersed in a bath of liquid 
salt or hot oi) standing at the correct temperature 
until the temperature has equalized and the marten- 
site transformation is complete, then it is removed 
and cooled slowly. The method is claimed to give 
remarkably low distortion figures and from limited 
experience so far on-both small components and 
ships’ gears, etc, this has been borne out. However, 
work is still required to be done to establish the 
optimum quenching bath temperature for a variety 
of carburized steels under production conditions. 


Special and continuous-handling furnaces 
Reference has been made to the use of special 
furnaces for handling different types of com- 
ponents due to the particular nature of the process 
or the shape or condition of the material. Many 
furnaces with which we are all familiar (mostly 
continuous and semi-continuous) have been de- 
signed to provide the answer to a specific handling 


problem. The following is a selection of the more 
common types: 
Bell furnaces These are really batch-type fur- 


naces, operated in a semi-continuous manner. The 
charge may be positioned on a platform over which 
a muffle or ‘top hat’ is placed in cases where 
atmospheres are to be used. For heavy loads and 
for brazing operations where the charge cannot be 
disturbed for some time after the cooling cycle has 
begun, it is more convenient to use this type of 
furnace than a conventional pit-type. 

Wire-strand and razor-strip furnaces For the 
clean heat-treating of thin wire and strip in the 
presence of a prototype atmosphere, the work is 
handled by drawing it through a suitable tube muffle 
and cooling it after heat treatment. In the case of 
annealing, the process is one-stage and the cooling 
may be arranged by a continuation of the tube; but 
when hardening, the wire or strip is passed through 
water-cooled quenching blocks or some form of 
quench bath, and then through a tempering 
furnace and finally on to a cooling machine. 

Shaker-hearth furnaces These have been 
developed for direct hardening, tempering, carbo- 
nitriding, etc. The hearth design incorporates a 
serrated, cast hearth. The serrations are at right 
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7 Induction hardening of rocker pads 


angles to the direction of flow. This type of furnace 
is especially used for handling small components, 
which progress along due to the intermittent 
jolting action applied. The work is fed on to the 
hearth by means of a hopper or a vibrating feed and 
the serrations control the flow until the quenching 
chute is reached. 

Rotary-drum furnaces For handling many types 
of small parts accurately, both for direct hardening 
and carbonitriding, rotary-drum furnaces may be 
chosen. They have incorporated in their design a 
cast nickel-chrome drum which has an internal 
archimedean screw. The work is introduced at 
one end via a suitable hopper feed, and passes 
uniformly through the heated drum and eventually 
falls into the quench via a chute at the far end of 
the furnace. 

Pan-conveyor furnaces These furnaces have 
proved to be very popular for the heat treatment of 
bolts, rivets and springs, etc. The loaded pans are 
conveyed through the heated chamber by means of 
a chain drive and the work may either be quenched 
or passed through a water-cooled tunnel, depending 
on whether the treatment required is hardening or 
annealing. One of the advantages of this type of 
furnace 1s that each pan of work receives exactly 
the same heating and quenching cycle. 

Mesh-belt-conveyor furnaces These provide 
another method of handling work with precise 
control of cycle time. They can be used for harden- 
ing, tempering, annealing, brazing, sintering, etc. 
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There are several other types of special furnaces 
available having an appeal for special handling 
facilities, such as pushers, roller hearths, walking 
beams, slat conveyors, etc, and in the smaller 
designs, slipper furnaces, vibrating tubes, etc. 


Special handling devices 

To facilitate handling problems in heat treatment, 
various mechanical devices are used. In the case of 
batch-type furnaces, when tongs become inadequate 
a hoist or crane is used for vertical operation and a 
charging machine for horizontal working. Because 
the former is the more common it is usually taken 
for granted and often overlooked as a means of 
handling. However, in planning a heat-treatment 
shop it is always advisable to choose carefully the 
correct traversing and lowering speeds for the 
hoist in order to control the metallurgical operations 
involved. This is particularly important for the 
direct quenching of jig-loads of work. 

The charging machine is not as common because 
it is only used for the largest type of furnaces. It 
is mounted on a pair of rails so that it can approach 
the various furnaces and quench tank it serves, 
and its charging arms may be moved backwards and 
forwards by power operation; also, of course, it 
can be rotated. Fig 4 shows a typical application, 
namely, a bogie hearth-type of charger, feeding 
bar into an annealing furnace. 

On continuous furnaces, work may be fed by 
hopper or vibrator assistance and can be discharged 
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from the quench tank by means of mechanical 
extraction gear, using either a belt, bucket or 
wheel type of design. Fig 5 shows a typical example 
of a belt extractor removing work from the quench 
tank of a shaker-hearth furnace, and fig 6 shows the 
bucket-type extractor fitted to a shaker-hearth 
furnace tempering springs for the car trade. 


Induction heating 

This process is used extensively for repetition 
hardening, local softening, soft and hard soldering, 
as well as preheating for shrinking, forging and 
upsetting. In some applications, of course, flame 
heating may be used as an alternative, but in most 
cases it is not as efficient mainly because in the 
induction method all the heat is generated within 
the component being treated. 

Induction heating machines generally consist 
of a generator and a fixture. The latter is a machine 
tool type of jig which is designed in the majority of 
cases to be operated by unskilled labour. Fixtures 
may be classified into six broad categories as follows : 

(1) Hand loading and unloading. 

(2) Hand loading with automatic ejection. 

(3) Magazine feed with automatic ejection. 

(4) Hopper feed with automatic ejection. 

(5) The incorporation of an induction heating 
process on one or more stations of an automatic 
transfer machine. 


(6) The incorporation of an induction heating 


8 err Induction hardening of selector rodsand 9 BELOW 
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process into a standard machine tool such as a 
multi-spindle automatic lathe. 

Two examples from the above categories are 
illustrated as follows: 

Fig 7 illustrates a 7} kW induction-heating 
generator to which is mounted a semi-automatic 
fixture for the hardening of the pads on valve rocker 
arms. This unit consists of a continuously rotating 
turntable on which is mounted 20 location jigs. 
These jigs are individually loaded by the operator 
and clamp automatically the components in the 
bore of the centre hole and whilst so clamped they 
are automatically aligned for height in relation to 
the work coil, after which they pass over a single 
turn, slip-type inductor which heats the pads to 
the required temperature. On leaving the inductor 
they immediately pass beneath a spray quench and 
are then automatically ejected from the machine. 
The sole function of the operator in this case is to 
collect the components. The production rate is 
approximately 20 components per minute. 

Fig 8 illustrates a fully automatic induction- 
hardening machine for shafts. The handling 
equipment is of the magazine type as illustrated in 
fig 9; it can be set up for two different types of 
shafts as illustrated by the components standing 
on the fixture. The equipment is used by feeding 
components automatically from the magazine 
into a guide chute and then into guides, which 
causes them to pass through the inductor and the 
quench. The rate of travel through the inductor is 
controlled by means of cams mounted in the base 
of the equipment. These can be seen clearly in 
fig 8. Finally, they are ejected automatically at 
the bottom of the stroke by means of the cam riser 
which pushes them out through spring-loaded 
guides. By this means continuous hardening of 
components is achieved, the HF power being 
switched on and off by means of micro-switches 
controlled by subsidiary cams mounted on the 
camshafts. This equipment is completely set up 
for the hardening of two different components and 
the selection of the appropriate magazine and 
hardening conditions is made automatically by 
means of a single switch. 

This subject has been treated on as broad a basis 
as possible, but in doing so it has necessarily had 
to be very sketchy, relying to a large extent on 
illustrations to demonstrate the various applications 
mentioned. These are only a selection of the more 
important types of jigs and fixtures. 

Often it has been assumed that particular heat- 
treatment processes are familiar, but that is inevit- 
able in dealing with a subject such as jigs and 
fixtures. If, however, any method of handling not 
hitherto familiar has been discussed, or if interest in 
some of the processes mentioned has been stimu- 
lated, then a useful purpose will Kave been served. 


282 july, 1958 


NEW FILMS 
Refining mckel from the Sudbury ores 


THIS IS THE THIRD IN THE INCO SERIES of sound, colour 
films describing the nickel operations. The first told how 
the nickel is mined, the second how it is milled and smelted 
and the present film tells the story of how it is refined. 


The refiner’s problem is twofold: to separate out al! 
other elements, leaving pure nickel, and to recover thos: 
other elements, of which there are 13 produced by the 
company, including the precious metals. 


After a brief prologue, the nature of the Sudbury ore 
is explained and there is a quick résumé of the processes 
that led up to the production of the oxide sinter which is 
the nickel refiner’s starting material. The principle of 
electrolytic refining is demonstrated and the preliminary 
processes of melting the sinter, cleaning the slag, and the 
casting of nickel anodes are shown. Then follows a detailec 
account of the theory of electrolytic refining, together with 
a description of the method used to purify the electrolyte 
and so prevent metals other than nickel depositing on the 
cathode. The actual process of electrolytic refining is ther 
shown. The sequences showing the purification of the 
electrolyte lead into a brief account of the electrolytic 
refining of cobalt. The recovery of the nickel from the 
special alloy containing precious metals, made during thx 
smelting operation, is shown. 


The Mond carbonyl process of refining nickel i 
described, first by a laboratory demonstration of the nicke 
carbonyl reaction and then by sequences that show thx 
actual plant, together with animations to illustrate the way 
each unit operates. The pressure carbonyl! process for the 
production of nickel powder is described in detail. Finally 
the chemical treatment applied to the residue from th 
carbonyl! refining is briefly illustrated to show how thc 
copper, cobalt and residual nickel contained therein are 
turned into useful chemical salts and oxides. 


The film tells its story with admirable clarity, much 
aided by clever animations and well-delivered com- 
mentary. It would, however, well repay two viewings in 
order to assimilate the considerable amount of information 
packed into just under an hour’s running time. 


Two further films are in course of preparation, one 
dealing with the refining of copper and the other with the 
refining of precious metals. 


The film, produced for the International Nickel Com- 
pany of Canada Ltd by Film Graphics Inc, New York, 
is in 16-mm, sound, colour and runs for 52 minutes. 
It is available on free loan on application to the Mond 
Nickel Co Ltd, Thames House, Millbank, London, 
SW 1. 


Metallurgical lectures at Kingston 


Two special lecture courses have been arranged by the 
Metallurgy Section of the Kingston Technical College, 
Kingston-upon-Thames, Surrey, for the session 1958-9. 


The first of these courses is on the ‘ Technology of 
light alloys,’ and will consist of six lectures to be given 
at the College on Tuesday evenings, 7 p m, November 11- 
December 16, 1958. The second course, on ‘ Metal 
surface treatment techniques,’ will again comprise six 
lectures to be given on Tuesday evenings, 7 p m, Feb- 
ruary 10—March 17, 1959. The individual lectures will 
be given by a panel of specialists. 
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Controlled atmospheres 


| for metallurgical processes: Part II 


Heat-treatment processes which are best performed in neutral or active reducing 
atmospheres were described, and the underlying chemical reactions discussed in 
Part I, published last month. In the second and concluding part of this article, 
present-day processes and plant for generating special atmospheres are surveyed. 
The author is with Incandescent Heat Co Ltd 


IN THE FIRST PART of this paper a general descrip- 
tion of metallurgical processes utilizing controlled 


+ atmospheres has been given, with only a super- 


ficial mention of some types of plant used in their 
production. The following is a more detailed 
survey of present-day processes and plant for 
generating special atmospheres. 


Exothermic gas generators 
Because of the wide range of applications and 


_ consequent variations in composition required, the 


most important part of generators of this type con- 


© trols the metering and mixing of air and gas. The 


ieee se Me 


shea Wi 


» the following reactions proceed: 


whi edi. heb 


» 2: 1 and full combustion. 


ratios of these effect the speed and degree to which 


CH, + 30, CO + 2H, 
CH, + O, CO, + 2H, 
H, + 30, H,O 
CO + 30, co, 


Complete combustion of town’s gas yields only 
CO,, H,O and residual N,, but with lower air/gas 
ratios increasing quantities of CO and H, are also 
produced. The reaction CO + H,O = CO, + H, 
also effects the final composition of the gas and is 
influenced by: (a) The concentration of other 
constituent gases, (6) temperature of reaction, (c) 
cooling rate on leaving the combustion chamber, 
and (d) the presence of a catalyst. 

Excess water causes oxidation and decarburization 
of steel, but with a ratio of CO/CO, in the region of 
2: 1 the former is prevented and the latter con- 
siderably reduced in the case of many steels. 

Air to gas ratios may be varied between about 
Below 2: 1 the quantity 
of heat liberated is insufficient to maintain reaction 
temperatures above those required to dissociate 
hydrocarbons with the result that sooting occurs. 


The metering of air and gas is effectively per- 
formed in a Selas gas and air mixer in which, after 
pre-setting the inlet port sizes to give the desired 
mixture, any pressure differences in the com- 
pressor operate a proportioning valve. The mixed 
gases are then burnt in a combustion chamber 
and after complete reaction pass through a shell 
and tube-type cooler. Provision is made to drain 
off any condensed water from this section and the 
wet gases leave the basic plant. A typical unit is 
shown in fig 6. 

Subsequent treatment is determined by the 
application for which the gas is required. Hydrogen 
sulphide is frequently undesirable and has to be 
removed. Normally, boxes filled with bog-ore are 
used; this is a peat-like material containing iron 
oxide and hydroxide in suspension. Periodical 
emptying and recharging with fresh bog-ore is 
necessary for satisfactory operation. Despite this, 
the method is one of the most economical for 
removal of hydrogen sulphide. Active carbon has 
also been used with success and possesses the 
advantage that it will remove not only hydrogen 
sulphide but carbon disulphide and organic sulphur 
compounds as well, thereby preventing the pos- 
sibility of reactions leading to hydrogen sulphide 
formation with the furnace. Active carbon may be 
regenerated several times by steam and the sulphur 
compounds removed; even so, the method fails to 
compete economically with bog-ore. 

The other undesirable constituent of a burnt gas 
atmosphere is water. Although much condenses 
out on cooling, further drying is accomplished 
either by refrigeration or passage through chemical 
desiccants. Active alumina or silica gel are in 
common use and are capable of drying the gas 
down to dewpoint of -40°F. Two desiccant towers 
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are generally provided in the dryer equipment so 
that one may be regenerated by hot gases whilst 
the other is in operation. 


Endothermic gas generator 

In the last section it was mentioned that percent- 
ages of CO increased as the air/gas ratio decreased. 
Another consequence is that the quantity of heat 
produced also decreases until it is insufficient to 
maintain the reaction. Beyond this point the 
reaction requires an external supply of heat—hence 
the term endothermic gas. As the supply of air 
decreases the available oxygen reacts with the most 
active material present until equilibrium conditions 
are reached. In this case, as the hydrocarbons are 
heated to above their normal dissociation tem- 
peratures, the freshly formed carbon and hydrogen 
react very rapidly with the available oxygen. 
Therefore the amount of air used is just sufficient 
to combine with the total hydrocarbon to yield 
carbon monoxide and hydrogen. With town’s gas 
of variable composition the ratio of air to gas is 
generally 1: 1-5—1: 2-5, whilst propane requires 
a7: | air/gas ratio. 

The product from these reactions consists prin- 
cipally of carbon monoxide, hydrogen, nitrogen, 
and about 1°,, methane. In the foregoing list no 
mention is made of carbon dioxide or water, for 
these—if the gas to air ratio is correct and the 
reaction temperature maintained at 1,000°C—can 
only exist in very small quantities. A dewpoint 
of 15°F which corresponds to 0-27°, H,O 1s 
obtainable with CO, at a proportionately low figure. 

A catalyst of nickel supported on alumina or 
silica is used to promote the reactions and ensure 
that equilibrium conditions are obtained in the 
shortest possible time. Metering equipment forms 
an important part of an endothermic gas generator, 
for it is essential to maintain the correct proportion 
of air to gas. Very satisfactory results have been 
obtained by the author with a ratio of 2-5: | gas/air, 
although this must be adjusted to cover difference 
in town’s gas composition: too much fuel gas causes 
sooting and deterioration of catalyst and too little 
leads to CO, and H,O in the product gas. 

To avoid the initial expense of automatic devices 
on smaller installations, manual control with gas 
to air proportions measured through Rotameter 
flow gauges is frequently utilized. Efficient 
operation of an endothermic generator is ensured 
by occasionally analysing the product gas. Dew- 
point recordings are very useful, especially in 
determining the suitability of the gas for metal- 
lurgical work, but more complete gas analysis in 
a conventional Orsat apparatus gives a better 
indication whether or not the air/gas ratio is correct. 

From the flow diagram in fig 7 it will be seen 
that endothermic gas generators are basically simple 
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in design, consisting only of the air gas proportion- 
ing device, mixer, heated reaction chamber, and 
gas cooler. No dryer is necessary. Undoubtedly 
they present the most economical and convenient 
method of obtaining a dry, CO,-free high carbon 
monoxide and hydrogen atmosphere. 


Nitrogen from burnt town’s gas 

If town gas and air are burnt in stoichiometric 
quantities, then water, carbon dioxide, and nitrogen 
are the only products. Full combustion requires 
an air gas ratio of 3-5—4-5: 1 depending on the gas 
composition in the locality in which the plant is 
operating. If a ratio of 3-5: 1 is assumed then 
1 cu ft of town gas will produce 2-8 cu ft of nitrogen 
after water and carbon dioxide are removed. 

It is relatively easy to reduce the water content 
of the gas to a very low figure by passing through 
towers filled with desiccant as already described. 
Further purification of the gas to remove carbon 
dioxide is not so simple, for, although it is rapidly 
absorbed by a number of compounds, regeneration 
is in many cases extremely difficult. For example 
lime will readily absorb carbon dioxide and form 
calcium carbonate, but reconverting the carbonatc 
back to oxide necessitates prolonged heating at 
800—900°C. It is because of this difficulty that 
the choice of suitable absorbents becomes limited. 

Yet a further limitation is imposed by differences 
in solubility between carbonates and bicarbonates. 
Hence sodium carbonate solution will absort 
carbon dioxide to form the bicarbonate, but unless 
elaborate precautions are taken during the re- 
generation cycle, differences in solubility cause 
crystallization and consequent blockage of return 
pipes. However, several organic compounds are 
available and possess the property of absorbing 
carbon dioxide at room temperature and rejecting 
it again on boiling. Dipiperidyls, tetramine 
diaminoisoproponal) and ethanolamines have all 
been thoroughly investigated, but in this country 
only the last mentioned finds commercial application 
in the small or medium-sized gas generators. The 
amount of carbon dioxide initially absorbed by an 
aqueous solution of monoethanolamine corresponds 
with the formation of a carbonate; further absorp- 
tion yields the bicarbonate which, on boiling or 
refluxing, dissociates into the carbonate and carbon 
dioxide, i e 

2NH,.CH,.CH,.OH 
20°C 
(NH,.CH,.CH,OH), H, CO, 


H,O + CO, 


(NH,.CH,.CH,.OH), H, CO, + H,O + CO, 
20°C 
= 2NH,.CH,.CH,.OH H, CO, 
100°C 


Details of monoethanolamine absorption system 
in small nitrogen generators are given by J. R. 
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Howard. Besides effectively removing carbon 
dioxide, monoethanolamine will also absorb sulphur 
dioxide and hydrogen sulphide in much the same 
way, and both are expelled on boiling. Theoretic- 
ally, 2-77 lb of the neutral carbonate will absorb 
1 Ib carbon dioxide or about 220 times its own 
volume. 

The design of nitrogen generators has now been 
perfected to a stage where automatic operation is 
possible with the minimum of attention. Plants 
have been in continuous operation for over six 
years without major overhaul. Top-up quantities 
of monoethanolamine are added periodically, the 
frequency depending on the plant location. Com- 
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plete changes of the absorbent are occasionally 
necessary in hard-water areas. By-product carbon 
dioxide from. plants of this type has been used 
successfully for CO, moulding in foundries, and 
as a blanketing atmosphere for chemical reactions 
or process plant. (Figs 8 and 9 show a typical 
nitrogen generator and flow diagram respectively.) 

On the very large scale such as that required for 
ammonia synthesis, nitrogen is best prepared by 
liquefying and distilling air. It is also obtained as 
a by-product of oxygen manufacture which serves 
to make the installation of liquefaction plant a more 
attractive proposition in some steel works. For all 
other applications intermediate between tonnage 


7 Lert Flow diagram 
through Exothermic gas 
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8 RIGHT 1,000 cu ft/h mitrogen 
plant with dryers on left 

of photograph 

(Incandescent Heat Co Ltd 
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plants and cylinders, nitrogen may be commercially producing pure nitrogen would be unsatisfactory, | 
and economically prepared by the method already the presence of small quantities of carbon monoxide 
described. The cost is dependent on local con- and hydrogen being required. By simply decreasing 
ditions, but is generally between 3s and 3s 6d per the air to gas ratio a generator depending on burnt = 
1,000 cu ft wh-:re town’s gas is used. gas will produce nitrogen with quantities of up to ~ 

For many metallurgical uses a nitrogen generator 5°, carbon monoxide and hydrogen. Where ; 
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carbon monoxide is undesirable, or the percentage 
of hydrogen obtained by this method is too low, 
pure nitrogen or mixtures of nitrogen and hydrogen 
varying up to 75°, of the latter may be obtained 
from burnt or cracked ammonia. 


Nitrogen from anhydrous ammonia 


It has already been mentioned that large quan- 
tities of nitrogen are used in making synthetic 
ammonia; conversely, anhydrous ammonia may be 
dissociated into its component elements by heating 
or passing over a heated catalyst: 


2 NH, = N, + 3H, 


If burnt with the correct quantity of air, ammonia 
will yield a product gas of 100°, nitrogen with 
water as the only other product, i e 


4 NH, + 3 0, + 12N, = 14N, + 6H,O 


In practice, although the quantity of heat pro- 
duced by combustion of ammonia in air exceeds 
that required to effect dissociation due to difficulties 
of control, the two processes are separated. Lique- 
fied anhydrous ammonia, which is readily obtainable 
in cylinders, is first vaporized and passed through 
a dissociator before being introduced to the burner 
with a carefully controlled quantity of air. A 
catalyst of copper, nickel, or palladium is frequently 
used to eliminate the last traces of oxygen and the 
need for recirculation by ensuring complete reaction 
in one pass. The cost of nitrogen produced by 
this method is very largely dependent on plant size 
and output, but is—as a rule—two or three times 
as high as that produced by complete combustion 
of town gas. Against this can be set the somewhat 
lower capital cost of plant. 


Cracked ammonia 


When hydrogen is required for a metallurgical 
application such as the annealing of high silicon 
steel for transformer laminations, the atmosphere 
may be conveniently prepared by ‘ cracking’ 
anhydrous "ammonia according to the reaction 
already given. Hydrogen produced in this way 
offers some advantages over the pure gas, for 
explosion risks are reduced, due to dilution with 
nitrogen. The mixture of gas is 75°, hydrogen 
and 25°, nitrogen by volume, with exceedingly 
small quantities of free ammonia. A catalyst of 
finely divided iron, sometimes with small additions 
of cerium oxide or other promoter, is used to 
ensure complete reaction. 


If the percentage of free ammonia in the product 
gas rises above about 0-2°/, under normal operating 
conditions, it indicates that the catalyst has lost 
much of its activity, and the plant should be 
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recharged with fresh material. The latest type of 
specially prepared catalysts have an anticipated life 
of several years, and troubles resulting from 
deterioration are becoming uncommon. High 
temperatures favour ammonia dissociation but tend 
to reduce catalyst activity and normally the process 
is operated at 525°C. Lower temperatures result 
in incomplete dissociation. As no oxygen is present 
in the ammonia and none is allowed to enter the 
plant, no water is formed and the product gases 
are very dry. 


If, for any reason, the plant has to be dismantled 
to replace the catalyst or for other repairs, and air 
is admitted, some considerable time may elapse 
before dry gas is again obtained. The finely 
divided iron catalyst is exceedingly active and 
becomes heated when exposed to air. 


Charcoal plants 


Five principal types of gas atmosphere generator 
in current production have been briefly described; 
there are, however, many very useful charcoal gas 
producers working in this country and abroad. 
Sometimes a retort containing charcoal is set in the 
furnace brickwork to ensure that the product gases 
have attained equilibrium at furnace temperatures 
and to reduce capital cost of plant. Other instal- 
lations use the heat produced by partial combustion 
of charcoal or an external heat source. Gas com- 
positions depend on several factors, including the 
quantity and humidity of air admitted, temperature 
of bed, and source of charcoal. If additional 
hydrogen is required, it is formed ~-by blowing 
a mixture of steam and air through the charcoal bed. 

Gas generated in this way is suitable for bright 
annealing low- and high-carbon steels and prevent- 
ing decarburization during hardening and other 
operations. Chemical reactions in a charcoal 
endothermic gas generator are similar to those 
when town’s gas is used as a source of carbon, 
although somewhat higher temperatures are required 
to maintain conditions in which little or no CO, 
can exist. The convenience and other advantages 
that gaseous carbon-containing materials have over 
charcoal account for the loss of popularity of plants 
using the latter in recent years. 

Small installations capable of generating special 
atmospheres of the correct composition for the job 
in hand have been described and are already 
extensively used. In combination with other new 
developments they will play an important role in 
metallurgical and engineering progress. 


Reference 


(5) Howard, J. R., Trans Inst Chem Engrs, 1954, 32 (Supplement 
No 1) Symposium on gas absorption. 
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microscope 


RONALD WAMBEEK 3 
; 
a 
5 
Although the instrument described here has not ye q 


been applied to metallurgical microscopy, we felt 
readers would be interested in view of its revolutionary ~ 
design and possible future applications. Illumination 
of the object by either transmitted or incident light is 


possible. The following account by Dr R. Wambeek, ~ 
until recently with RAF Institute of Aviation 
Medicine, appeared in ‘ Design,’ June 1958, and we | 
are grateful for permission to reprint 3 
4 

$ 

% 

The illustrations show a 

tor Hand-made prototypes 

MIDDLE The basic microscope set up for examination 3 

with the oil immersion lens . 

The main casing of the instrument is of anodized aluminium } 


ra 


alloy, with stainless steel for the working parts. They 
bearings are of beryllium copper springs, and require no 
lubrication. The microscope and accessories are individually ~ 
sealed against dust and humidity. A cheaper plastics model 
is also being planned by Dr McArthur 

BOTTOM Comparison of sizes of the ‘ McArthur’ 
microscope and a conventional laboratory instrument 
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OWING TO ITS SIZE AND WEIGHT the microscope has 
been essentially a laboratory or workshop instru- 
ment. There can be little doubt, however, that 
the whole scope of microscopy will be greatly 
increased with the advent of this miniature micro- 
scope, designed by John McArthur, in the same 
way as the miniature camera increased the scope of 
photography. 

Invented late in the sixteenth century, the micro- 
scope has changed little in basic design up to now, 
although it has gradually been developed into a 
highly efficient magnifying system. It consists 
essentially of two compound lenses, eye-piece and 
objective, arranged at each end of a tube in such 
a way that it is possible by looking at it through 
this tube to magnify an object to many times its 
own size. As such a system has only a very small 
depth of focus, the object under examination is 
supported on a stage, and there is a mechanical 
means of adjusting and holding the objective in 
focus over it. The object is illuminated from a 
source of light which is usually concentrated on it 
by means of a mirror and condenser lens. 

In the conventional microscope light is reflected 
in a straight line from the mirror, up through the 
condenser, the object, objective and eye-piece to 
the observer’s eye, so that all these components 
must be mounted rigidly in line, with adjustment 
for focusing and movement of the object under 
examination. It is therefore necessary to provide 
a comparatively heavy metal structure, which can 
only be used on a bench or table, and requires 
careful packing and handling when it has to be 
moved from one place to another. 

The McArthur microscope was conceived in 
1933 and, after various experimental models were 
built, production started in 1955. The McArthur 
design employs the same lens systems as the con- 
ventional microscope, but light from the object, 
instead of travelling up a straight tube between 
objective and eye-piece lenses, is reflected twice 
through 90 deg by means of two prisms, thus 
allowing the whole system to be arranged in a 
small, rectangular box, measuring only 4 « 2} x 2 
in., and weighing only 18 oz. This box, virtually 
a block of aluminium alloy, is extremely rigid, 
light, and compact; it is in fact as portable as 
a pair of binoculars or a miniature camera. 

The objective lens, stage, condenser, and mirror, 


The current version of the McArthur microscope was 
demonstrated for the first time in 1955 at a World Health 
Organization conference in the Phili-pines. Dr John 
McArthur, the designer, is seen here (right) in an aircraft 
with several colleagues from the conference. Dr John 
Field, until recently director of the Institute for Medical 
Research,Kuala Lumpur, is using the microscope. 

In spite of the vibration he was able to identify malarial 
parasites in a blood film 
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are now, of course, inverted, and light entering the 
instrument from above is concentrated by the con- 
denser on to the object, from which it passes 
vertically downwards through th: objective. It is 
then reflected along the bas: of the instrument, 
and finally up through the eye-piece to the observer's 
eye. The image, unlike that in a conventional 
microscope, is erect, although a mirror image. 
It is possible, however, to produce a true image by 
the use of a reversing prism, and this modification 
can now be incorporated. 

The slide with object mounted on it lies face 
downward on the stage, so that all normal specimens 
are held in the plane of the stage, and are unaffected 
by the thickness of the slide. Thus very little 
adjustment of the objective is necessary to obtain 
sharp focus, and a mechanical stop makes it impos- 
sible to push the objective through the specimen. 
Three objectives in the standard set—a § in. (low 
power), a 4 in. (high power) and a ,} in. (high 
power oil immersion)—are mounted parfocal on 
a sliding plate, with a catch mechanism to enable 
any one of them to be centred under the object. 

The condenser is also prefocused to the plane of 
the stage, and so is not adjustable. It incorporates 
an iris diaphragm for regulation of the quantity of 
light entering the microscope. An oil immersion 
dark ground condenser is also available as an 
accessory. The mirror, in keeping with the robust 
character of the microscope, is unbreakable, being 
made of stainless steel. A built-in (but detachable) 
electric illuminator can also be provided, and is 
necessary for certain techniques. 


Versatility through prisms 
All the advantages of this microscope result 


ultimately from the use of prisms. These are built 
into a long rectangular box, which is screwed into 
the base of the microscope. The use of reversing 
prisms to produce a true image has already been 
mentioned, and the use of other prismatic systems, 
interchangeable with the standard one, provides 
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a simple solution to a number of techniques which 
are normally only possible with the most elaborate 
laboratory instruments. Thus it is quite feasible to 
carry out photography and cinematography of an 
object, while it is under the observation of the 
photographer; the illumination of opaque objects 
by incident light is also simplified. 

It is possible to invert the whole microscope by 
inverting the second prism and fitting an attachment 
for the eye-piece on top of the inverted instrument. 
This modification is at present being investigated 
by Dr McArthur to overcome one of the few 
disadvantages of this microscope, namely the 
inability to examine the contents of a petrie dish or 
crucible. It will also enable examination to be 
made with any magnification—and with the micro- 
scope held in the hand—of parts of large objects, 
such as pieces of machinery, which cannot be 
placed on the ordinary microscope stage. 

At first sight there appear to be several dis- 
advantages. For example, it might seem that the 
cover glass would fall away from a wet specimen or 
be shifted by contact with the stage. In practice, 
however, the cover glass is held firmly in position 
by surface tension, and the stage is so designed 
that the middle third of the slide can be examined 
without fear of dislodging the cover slip. 

Taking advantage of the inverted stage, Dr 
McArthur has developed a new technique of 
examination which is superior to the present 
techniques in some circumstances. For this, 
a metal slide with a hole 3 in. in diameter in the 
centre is used. A glass cover slip is cemented 
over this, and the slide is then placed cover slip 
downwards on the stage with the specimen on the 
cover slip. The specimen can then be examined 
with any power of objective including oil immersion. 
With this method there is a clear space on top of 
the specimen, and it is possible to tease it out and 
even dissect it when required. By replacing the 
condenser with a supplementary stage, and using 
a long focus objective, dissection of mosquitoes 
and other insects on a standard glass slide is made 
easier because of the true image provided, and also 
because the object is in full view for naked eye 
cross-reference. Using the metal slide and cover 
slip technique, suspensions in liquids are examined 
as ‘lying drop’ preparations; a far simpler pro- 
cedure than the ‘hanging drop’ preparations 
needed for such examinations with the conventional 
microscope. 

For blood counts Dr McArthur has developed 
a special counting chamber for use with the inverted 
stage. This is used in conjunction with an eye- 
piece which incorporates a counting graticule. 
(This technique still requires cross-checking with 
orthodox blood counting methods to find out 
whether any correction factor is necessary.) A com- 
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pletely new type of stage, called a gliding stage, is 
also being developed by Dr McArthur; this will 
take the place of the mechanical stage used with 
the conventional microscope. 

This article does not describe all the examinations 
that can be made with this microscope; indeed, 
with such a versatile instrument there must be 
many uses that have not yet been considered. The 
fact that it is light enough to be used in the hand 
may be of considerable value to some workers, 
especially as it can be used in this way in conditions 
of vibration. The use of X-rays and radioactive 
materials, and the possibility of radiological warfare, 
introduces a further need for a portable microscope, 
for the blood count is still the only practical method 
of assessing the harmful effects of radiation on the 
individual. 

It appears that the only criticism of this instru- 
ment comes from those who have not actually tried 
it out, or from those who cannot grasp the fact 
that the new configuration requires new techniques 
of examination. The portability and wide range of 
accessories of the new microscope offer great 
possibilities for research ‘ in the field.’ Its ability 
to perform the most critical work will also challenge 
the position of the conventional instrument in the 
laboratory. 


Changes of name 

The United Steel Companies Ltd announces that Patchett 
Steel Constructions (Pty) Ltd, of Cape Town, has 
changed its name to Unisteel Structural (Pry) Ltd, and 
is now a wholly-owned subsidiary. United Steel has 
had an interest in this company since 1953. Unisteel 
Structural fabricates and -erects steelwork for building 
and civil engineering purposes and is also engaged in the 
fabrication of water pipes. One of its current contracts 
is the supply and erection of structural steelwork for the 
new Athlone power station in Cape Town. 

Mr H. M. Henderson, a director of United Steel 
Structural Co Ltd, Scunthorpe, and formerly general 
sales manager of the parent company, has been appointed 
managing director of Unisteel Structural. He succeeds 
Mr J. W. Mitchell, who has resigned. Mr Henderson 
has been additionally appointed a director of Unisteel 
Africa (Pty) Ltd, of Johannesburg 

Mr R. C. Gervers, managing director of Unisteel 
Africa, is also a director of Unisteel Structural. 


Aero Research Ltd, Duxford, Cambridge, announces 
that its name has been changed to CIBA (AR L) Ltd. 
Aero Research Ltd was formed in 1934 to pioneer’ re- 
search into aircraft structures, including the development 
of new adhesives. 

In the last 20 years, the range and extent of the com- 
pany’s activities have changed radically, and its Duxford 
factory is now the foremost supplier of synthetic resin 
adhesives in the UK, with products used in every 
major industry. Today, it is thought, the name of 
Acro Research is no longer appropriate and the time has 
come to introduce a new name not inconsistent with the 
company’s present activities. This name has associa- 
tions with the past, but emphasizes the affiliation to the 
world-wide CIBA. 
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{ICI Ltd—Metals Division 


LAST MONTH BRITAIN’S FIRST Chemical and Petro- 
leum Exhibition, sponsored by the British Chemical 
Plant Manufacturers Association and the Council 
of British Manufacturers of Petroleum Equipment, 
was held at Olympia, London. 

The development of these industries in Britain, 
and the wide scope of the Exhibition, is shown by 
the fact that plant, equipment and ancillary services 
offered by the -exhibitors covered nearly 1,000 
product classifications, many of which are of metal- 
lurgical interest. 

During the Exhibition the Institution of Chemical 
Engineers, in conjunction with the Institute of 
Petroleum, arranged a symposium on the ‘ Organiza- 
tion of chemical engineering projects,’ and papers 
were presented at four sessions spread over three 
days. This symposium also formed part of the 
1958 programme of the European Federation of 
Chemical Engineering. Film shows demonstrated 
the valuable contribution made by British engincer- 
ing firms to the growth of the chemical and petro- 
leum industries. 


Opening speech 

In the course of his opening speech, Sir David 
Eccles, President of the Board of Trade, said that 
in Britain we lived by change. We were succeeding 
because we were a very adaptable people and at the 
present time we were doing very well in our 
economy in the new industries. Inside the British 
economy today the most tremendous changes were 
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Stamping a 2-ton titanium ingot. 

Applications of titanium were featured by Imperial 
Chemical Industries Ltd. on their stand at the 
Exhitition at Olympia 


going on, and none more interesting than in the oil 
and chemical industries. 

We could not go on producing things which 
were easy to imitate, said Sir David. The younger 
countries were coming along in the Commonwealth 
and elsewhere, and naturally they would start by 
having fairly simple industries, and therefore we 
lose some of our exports. Therefore, we should 
have growing points in our economy on which we 
could rely for ever larger production and export. 

He was glad to find wherever he went that 
people tended to look to the U K as well as the U S. 
He visited some countries who he thought would 
welcome help from outside sources if they got that 
help in terms both economic and consistent with 
their national policies. It was a question of the 
rate at which expansion could take place and the 
degree to which these large countries were ready to 
take the ‘ know-how’ and the equipment—and to 
some extent, perhaps, the finance. 

Sir David spoke of technical education. Having 
been Minister of Education, he knew that in a very 
few years trom now we should have a system of 
technical education in our country which would be 
second to none in the world. That was the founda- 
tion of our whole business. Without an absolutely 
first-class system to train scientists and techno- 
logists we would lose our place in the race in a 
few years’ time. We were not going to lose our 
place in the race, and that was mainly because we 
were going to produce from our universities and 
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and differential pressure tests are also applied, # ¢ 
with pressure on the segment side while the body 
and gate are not under load. 

Northern Aluminium Co were showing two 
new developments that promise considerable 
benefits to both the petroleum and chemical in- 
dustries. The first, aluminium oil piping, which is 
assured of widespread application if current North 
American practice can be taken as a precedent, was 
shown in many sizes up to 10 in, dia, together 
with couplings, welded joints, valves and similar 
fittings. Its high resistance to attack by many 
liquids and gases that corrode other materials, and 
its ability to withstand immersion in sea water 
and burial, in some cases, without external protec- 
tion, recommend it for this purpose. Moreover, 
the fact that the salts of aluminium are colourless 
and non-toxic make it suitable for conveying 
petroleum products of ‘ water-white’ standards, 
and it does not cause the catalytic decomposition 
of certain liquids as do some other metals. Light- 
ness is a great additional advantage—the aluminium 
oil pipe may weigh less than one-eighth of its steel 
counterpart—which facilitates and cuts the price of 
transport, laying and general handling. These 
advantages, and others, are brought out in a display 
illustrating the laying of a 14-mile water injection 
line in the Pembina Oilfield, Alberta, which was 
completed well ahead of schedule chiefly on 
account of the speed of welding and general ease 
of handling. 

The second new development on display was 
extra-wide aluminium plate made possible by butt- 
welding two pieces of plate together. Aluminium 
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plate is now being offered in sizes up to 11 ft wide 
and these are obtainable up to 30 ft long. 

Special prominence was given to a display of 
‘Noralduct’ roll-bonded heat-exchanger plates, 
with internal systems of ducts and cells of various 
thicknesses, now being used for refrigerator 


evaporators and being developed for space-heating 
panels and the like. 


ABOVE Large oil pipeline valves cast 
in carbon steel by the David Brown 
Foundries Division. A valve of this 
siz2 and type was shown on the David 
Brown stand 


LEFT Casting magnesium anodes at 
B K L Alloys Ltd, Birmingham, for 
use in the corrosion prevention of steel 
pipelines 
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technical colleges a steady stream of absolutely 
first-class men and women, trained in these modern 
disciplines. He had every confidence in this. He 
asked those who had the opportunity to send 
people on a ‘ sandwich ’ course to do so, and to let 
the young men spend a certain time in the factory 
and a certain time in college. 


Some exhibitors 

Founder members of the Council of British 
Manufacturers of Petroleum Equipment, the 
United Steel Companies Ltd, showed typical 
examples of their steel products supplied to the 
chemical and petroleum industries. 

* Silver Fox’ stainless steel was represented in a 
variety of applications, including a half-coil jac- 
keted vessel, a miniature ‘Rosenblad’ heat exchanger 
and a ‘ Calandria.” Samuel Fox & Co Ltd, a United 
Steel subsidiary, have pioneered the development 
of stainless-steel curtain walling in this country— 
the first buildings in Britain with stainless-curtain 
walls are at their Stocksbridge works—and one wall 
of the stand was constructed in this material. A 
display of stainless-steel chain link fencing drew 
attention to this material which has advantages over 
conventional fencing in dealing with corrosion 
problems. 

Forged steel rings made by the company’s Steel, 
Peech & Tozer branch were shown, together with 
a forged tube round as supplied to the tube makers 
for the manufacture of cracker tubes for oil re- 
fineries. The actual products were supplemented 
by photographs which were also used to portray 
the application of large steel plates in chemical and 
petroleum plants. 

Weight-saving ‘ Castella’ steel beams were incor- 
porated in the stand construction and the recently 
developed high-strength torque bolts, which in- 
crease the speed of erection of structural steelwork 
and replace conventional rivets, were also featured. 

An interesting example of the company’s research 
work was displayed in a flow diagram of fuel and 
air in an open-hearth furnace, the first furnace to 
be constructed on the basis of many years of aero- 
dynamic study conducted by the company’s re- 
search and development department. This work is 
already having its effect in the construction of 
boilers and oil stills. 

Completing this display of how United Steel is 
serving the chemical and petroleum industries were 
examples of permanent way materials suitable for 
private rail tracks and sidings both at home and 
abroad. 

Stewarts & Lloyds Ltd, together with two of 
their subsidiaries, the Victaulic Co Ltd and Tube- 
wrights Ltd, had a nicely laid out stand. 

Two films showed the methods used in the 
manufacture of seamless steel tubes—the Plug Mill 
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and Rotary Forge processes—and illustrated some 
of the applications these tubes have in the petroleum 
and chemical industries. Further illustrations of 
the uses of Stewarts & Lloyds’ products were given 
by still photographs of casing, tubing and linepipe, 
butt-welding fittings and fabricated pipework. 

An illuminated world map indicated the inter- 
national character of the company’s sales to the oil 
industry. 

The Victaulic Co Ltd had samples of their 
joints and couplings on exhibit, and Tubewrights 
Ltd showed models of the patented ‘ Markussen’ = 
pallet. a 

Principal items of equipment to be displayed by ~ 
the Power-Gas Corporation Ltd and Ashmore, ~ 
Benson, Pease & Co included a heat exchanger 
21 ft in length, for use in a petroleum refinery, 


sample welds from a variety of metals including x 


mild and special steels, machined castings and 
pressure-tested stainless-steel pipework. BS 

An interesting exhibit of Rose, Downs, & ~ 
Thompson Ltd of the Power-Gas Group was a 
mild-steel roll clad with stainless steel by a process 
which the company has introduced to this country. 7 
Stainless-steel cladding, using this process, has | 
already found many economical applications in the 
plastics, paper and textile industries. : 

A 24-in. oil pipeline valve of a type previously ~ 
manufactured only in the USA was one of the 
main David Brown exhibits. 
behalf of the David Brown Foundries Division, 
Penistone, the valve is one of several sizes which 
are being made to the order of the W K M Valve @ 
Co (Britain) Ltd for use by the Shell Petroleum 7 
Co in Venezuela. Although the Penistone company © 
has had many years’ experience in the production 7 


of steel castings for oilfield and refinery use, the | 


manufacture of complete valves is an important | 
new venture. 
Three sizes of valve have so far been produced, § 


with bore diameters of 16 in., 24 in., and 30 in. 


respectively. Cast in carbon steel, the valve bodies © 
are moulded in three sections. Largest of the 7 
assembled valves is approximately 10 ft high and = 
weighs more than 8 tons. F 

Submerged arc welding is used to join the main | 
body castings, which are required to withstand | 
pressures up to 2,400 Ib/sq in. Non-destructive | 
tests are applied to the valve body castings, and the 
welded joints are tested by radiographic inspection. | 

Inside each valve a split gate comprises a gate 
and segment sliding in a ‘V’ groove. The gate 
and segment sections are cast in molybdenum steel, 7 
and the seating is of stainless steel. These com- 
ponents are finished ground to limits of 0-002 in. § 
and are chromium plated. , 

The valve seating must withstand pressures up | 
to 1,000 Ib/in. on both the gate and segment sides, 7 


To be shown on | 
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boiling solutions for very long periods, very little 
maintenance being required. 

The I CI stand was largely devoted to products 
for chemical and petroleum engineering made by 
ICI Metals Division and by Marston Excelsior 
Ltd, an I CI subsidiary. 


Corrosion and heat-resistant materials 
Prominently featured were examples of the use 
of titanium in chemical plant. Because of its 
exceptional resistance to a wide variety of aggressive 
liquids and gases, titanium is now being used 
increasingly for complete components and as lining 
material. Products displayed at the Exhibition 
included large lined vessels and a variety of fabri- 
cated products such as valves and valve plates, gas 
nozzles, agitators, anodizing jigs and complete heat 


| exchange units. 


A model was shown to demonstrate the use of 


* non-consumable anodes made from titanium with 
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small deposits of platinum on the surface for the 
cathodic protection of steel structures and for 
electrolytic cells. 

Examples of ‘ Kynal ’ aluminium and aluminium 
alloy products included fabricated pipework, vessels, 
heat exchangers and wrought forms such as busbar, 
heat-transfer sheets, structural extrusions, profiled 
building sheets and treadplate. 

Of particular interest to heat-exchange engineers 
were ‘ Integron ’-finned tubing in steel, aluminium 
and bi-metal, and ‘ Tube-in-Strip,’ I C I’s latest 
heat-transfer material. 

I CI Metals Division also showed wrought forms 


> of new metals—zirconium, niobium and tantalum 
+} —developed for nuclear engineering, but equally 
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promising as materials for plant handling corrosive 
chemicals. 

The wide range of special alloys produc by 
Henry Wiggin & Co Ltd includes materials 
resistant to corrosion and heat. Some of these, 
nickel, Monel and Inconel, have been standard 
materials for chemical plant construction for many 
years, and others, Corronel ‘ B,’ Ni-o-nel, the 
Nimonic Series and Incoloy are more recent 
developments. 

Exhibits were chosen to demonstrate not only 
the suitability of Wiggin nickel alloys for different 
types of service, but also their availability in the 
forms required by plant constructors. 

A section of a Glitsch tray was shown as an 
example of the use of sheet material. The tray is 
constructed throughout of Corronel ‘ B,’ a nickel- 
molybdenum-iron alloy with a high resistance to 
hydrochloric, phosphoric and sulphuric acids. 
Welding was by the argon arc process. The tray 
was fully heat treated at 1,150-1,180°C. 

An example of the use of nickel-clad plate was 
seen in a section of a heat exchanger. The tube 
plate is of 1 in. thick Colclad steel with 20°, clad- 
ding of low-carbon AT nickel. The tubes are of 
16-gauge wall thickness low-carbon AT nickel. 
Low-carbon AT nickel offers almost complete 
resistance to attack by caustic soda and is not 
susceptible to stress cracking. This exhibit shows 
four stages in the welding procedure for fixing the 
tubes to the tube plate, holes drilled, tubes inserted 
and tack welded, tubes fully welded and tubes 
fully welded and reamered. Welding was by the 
afgon arc process, employing 61 nickel filler wire. 
A further example of the use of plate was shown 


Birlec Ltd Type BW250 dryers for 
burnt cracker gas which give an outlet 
dewpoint of -40°C. This type of 
plant is included in many electrical 
and metallurgical applications 
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Copper is a traditional metal in the chemical 
engineering industry for a wide variety of applica- 
tions, and the Development Association 
demonstrated their services which are freely avail- 
able for advice and information on all matters 
appertaining to the use of copper and its alloys. 

Items displayed included a typical application of 
copper sheet metal and pipework in the form of a 
model gin still, whilst other items demonstrated 
examples of pipework, welding, brazing, etc. 

The main contribution made by Lake & Elliot 
Ltd to the chemical and petroleum industries is the 
manufacture of furnace fittings made under licence 
from and designed by the W-K-M Manufacturing 
Co Inc, Key Products Division, PO Box 2117, 
Houston 1, Texas, USA. These fittings are 
~made under the trade name ‘ Millennium-Key.’ 

The manufacturing technique has been built up 
over the last 12 years and strict quality control has 
been gradually introduced so at the present time, 
in addition to pressure and destructive tests, mag- 
netic particle flaw detection, fluorescent oil pene- 
trant flaw detection and radiography are employed. 

The ‘ Millennium-Key’ fittings are designed to 
meet the particular requirements determined by 
operating conditions and the materials used are 
selected to meet these conditions and also the cor- 
rosicn/erosion characteristics of the raw materials 
being processed. 

The other main function of the company in 
relation to these industries is the supply of high- 
quality carbon, alloy and stainless-steel pressure 
castings, both machined and unmachined, for well- 
head, line, relief, safety, control and regulating 
valves, pumps, heat exchangers and tube supports. 

Carbon, alloy, and stainless-steel tubes, bars, 
fittings, and flanges were featured by Talbot Stead 
Tube Co Ltd. This company was also showing a 
cut-away model, lent by the U K Atomic Energy 
Authority, of the No | reactor at Calder Hall for 
which it had supplied many miles of tubing. 

Exhibits of Birlec Ltd represented the range of 
adsorption dryers and gas-generating plant. As 
the largest manufacturer of electric furnaces in the 
Commonwealth, the company includes such plant 
in many of its installations, as well as offering it for 
other applications in chemical, petroleum, and 
many other industries. 

A scale model illustrating the arrangement of 
large neutral-gas generating plant, of new design, 
was shown for the first time. The plant operates 
from town’s gas which, after controlled combustion, 
is stripped of undesired products, leaving nitrogen 
as virtually the only remaining constituent. 

Other of the company’s gas plants produce 
reducing or carburizing atmospheres. Coal gas, 
petroleum gases, and ammonia are possible sources, 
according to the product-gas required, and the 
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respective costs. Birlec dryers may be incorporated 
to remove water vapour to a very low level. 

These dryers adsorb moisture on activated 
alumina, the adsorbent being reactivated periodic- 
ally without loss of efficiency. Water vapour can 
be removed to very low dewpoints, minus 70°C 
(1-5 parts per million) being readily attainable. 

Dryers exhibited included a BA50, suitable for 
drying gases at 1,250 sc fh to an outlet dewpoint 
of minus 60°C; a BX50 automatic dryer for com- 
pressed air at 150 psig; and a high-pressure 
G 2-5 cartridge-type dryer for air at 6,250 psig. 
In addition, a small laboratory dryer is exhibited 
which uses molecular sieves as the adsorbent, and 
which is thus capable of reaching extremely low 
dewpoints. 

Griffin & George Ltd were showing scientific 
instruments and laboratory apparatus, laboratory 
furniture in wood and metal, and all ancillary 
laboratory equipment. 

The Griffin VPC gas-liquid chromatographic 
apparatus occupied a prominent position on the 
stand. 

Introduced in 1952 by Martin and James, this 
new technique is firmly established as one of the 
most important for the analysis of gases and 
liquids. It ranks with the infra-rei and mass 
spectrometers as a powerful instrument of organic 
analysis and, at a fraction of their cost, it has now 
become a necessity in the equipment of an up-to- 
date laboratory. 

George Kent Ltd devoted the greater part of 
their stand to the ‘Commander’ range of instru- 
mentation, one section of which gives a practical 
demonstration of the interchangeability of the 
standardized units and assemblies from which this 
vast range of instruments is built up. 

The possible alternative combinations available 
in the ‘Commander’ range today total many hundreds 
of thousands and consequently enable the user to 
receive a custom-built instrument from standardized 
components. Virtually every need in the field of 
accurate process measurement and control can be 
met by this Kent service to the customer. A 
further aspect of this modular construction and 
rationalized design is that as process methods im- 
prove or a plant expands, the user can either build 
up his own range of specialized instruments or 
add to those already in use the required additional 
units. 

Also shown is the new miniature glass-electrode 
primary element for the Kent Universal pH re- 
corder and is a smaller version of the current 
model. Its princival advantages are that by utilizing 
a reproducible single seal of the metal-to-metal 
type between the electrode unit and the body an 
assembly is produced that is completely impervious 
to water vapour and can be totally immersed in 
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in a section of a distillation column fabricated in 
} in. Monel plate. Monel is a nickel-copper alloy 
with good mechanical properties and resistance to a 
wide range of corrosive conditions. It has come to 
be regarded as a general purpose corrosion-resisting 
alloy, but is especially suitable for use in contact 
with hydrofluoric acid and is, therefore, regularly 
used in alkylation processes and in continuous 
fluorination units. The column section is of fully 
welded construction and a radiograph of one of 
the welds in the shell shows a high degree of 
soundness. The down pipe to the column is of 
seamless Monel with a weld elbow and a forged 
Monel flange and reinforcement ring. Welding 
was by the metallic arc process employing 140 
Monel electrodes, and by the argon arc process 
employing 60 Monel filler wire. 

A flame trap of Ni-o-nel illustrated the type of 
construction call ng for strip and tape. Ni-o-nel is 
a nickel-chromium-molybdenum-iron alloy specially 
developed to withstand attack by heat, acids and 
oxidizing chemicals, particularly where sulphur 
dioxide or hydrogen sulphide can condense to 
yield aqueous solutions. 

An example of the use of extruded material was 
provided by a hydrocarbon cracker tube made up 
from extruded Incoloy pipe. Incoloy is a nickel- 
chromium-iron alloy suitable for service at high 
temperatures and resistant to the type of attack 
known as ‘ green rot.” Welding was by the metallic 
arc process employing Inco weld A. 

A high-temperature catalyst container for an 
ammonia cracker lent by Imperial Chemical In- 
dustries Ltd (Billingham Division) was an interest- 
ing example of fabrication of Inconel tubing. The 
container comprises two coils of 10-gauge tube 
approximately 1-7 in. od. The catalyst container 
is of the type used to produce hydrogen-rich gas 
derived from anhydrous ammonia for use as a 
protective atmosphere or as a source of hydrogen. 
It operates at a temperature of 900°C at which 
temperature Inconel retains its strength and is 
resistant to nitriding and oxidation. All joints are 
argon arc welded, and a water pressure test of 
250 psig is specified and an air pressure test at 
100 psig maintained for two hours with a con- 
tainer isolated. Inconel is a nickel-chromium-iron 
alloy, which is resistant to many types of wet and 
dry corrosion. 

The example of the use of forging was provided 
by a Nimonic 75 pouring lip from a sodium silicate 
furnace, which had been in service in the works of 
Joseph Crosfield & Sons Ltd. The pouring lip 
had been in continuous contact with molten silicate 
at a temperature of 900-1,000°C for a considerable 
period. Nimonic 75 is a nickel-chromium alloy 
and has good resistance to high temperatures, 
coupled with a high orjer of mechanical strength. 
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A gear pump for handling sulphuric acid pro- 
vided a good example of components machined 
from bar, the gears being of K Monel. K Monel 
is an age-hardening type of Monel with similar 
corrosion resistance characteristics, but 


high 3 


strength properties comparable with some alloy = 


steels. 


problems of corrosion. 

The exhibits were divided into six principal 
sections. 
corrosion and covered selection of materials, 
methods of testing, 
examples of failure and successes. 


metal finishing, welding and 
properties of materials produced by the company. 

Apparatus illustrating the selection of suitable 
materials for specific applications, particularly in 


combating corrosion, was displayed and appro- © 
priate specimens of materials was shown in each 7 


of the sections. 


Babcock & Wilcox Ltd illustrated, by means — 
of models, actual equipment and photographic ~ 
displays, the experience and facilities of the com- ~ 
pany and its subsidiaries in meeting the require- ~ 
ments of the petroleum and chemical industries, © 
for land and marine boiler plant, pressure vessels, ~ 


heat exchangers, Calorized «and Calmet com - 
ponents, etc. 


A power-forming heat-exchanger unit of the ; 


de-ethanizer, debutanizer, bottoms-feed horizontal 


floating-head type was shown with head removed 4 


to reveal the tube bank. Heat exchangers of this 


type are made in all mild steel, or with alloy steel 2 


or non-ferrous trim. 
Experience in the manufacture of fusion-welded 


pressure vessels was indicated by a display showing, bE 


by photo enlargements, typical installations of large 
treating towers and other pressure vessels for 


refinery and chemical plant service, including also ™ 


pictures of pressure vessels during works fabri- 
cation. 

Calorized steel and Calmet components and their 
advantages were briefly described, and illustrated 


The Mond Nickel Co Ltd concentrated on 


The first two dealt with wet and dry : 


laboratory facilities and © 
The remaining ~ 
four sections deal with metallic and saline catalysts, © 
the mechanical © 


by means of actual examples of both Calorized and 7 


Calmet components, as supplied for use in boiler ~ 


plant, refinery heaters, etc. 


The Calorizing process, by alloying aluminium 5 
with the surface of steel, greatly increases resistance 7 


to oxidation and ‘ wasting’ at high temperatures. 7 
The process produces a deep aluminium-rich layer, © 


homogeneous with the parent metal and with an = 
impervious outer coating of highly refractory 7 
aluminium-oxide, resistant to oxidation at metal ~ 


temperatures up to 1,742°F (950°C). 


* Calmet ’ is a chrome-nickel cast alloy combining q 
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high oxidation resistance with superior load-carrying 
ability at elevated temperatures. 


Welding and welded products 

Murex Welding Processes Ltd showed a 
selection of the latest equipment, electrodes and 
accessories for metal-arc welding. 

One of the more important exhibits was the new 
‘ Fastex 100’ hand-welding electrode, which has 
been specially developed for the rapid welding of 
Pipe joints im situ using the ‘ stovepipe ’ or vertical 
downwards technique. A fast deposition rate can 
be obtained with this electrode, which produces 
smooth and regular welds with an absence of 
undercut. The slag is of the inflated type and is 
very easily removed. 

The latest range of Murex electrodes for welding 
stainless steels were displayed. These electrodes 
have been produced to meet requirements of the 
atomic energy authorities and for applications 
where high-temperature work is involved and where 
highly corrosive materials are being used. 

The new Murex ‘ Muramatic’ arc-welding 
equipment was of particular interest. This equip- 
ment has been specially designed for use either 
with the open-arc process using continuous coated 
electrodes, or with the submerged-arc process using 
powder flux. 

Quasi-Arc Ltd featured a comprehensive display 
of both manual and automatic electrodes and 
equipment for specialized welding applications in 
the oil and chemical industries. 

The small selection of the company’s manual 
electrodes on view included special types for weld- 
ing pipes and oil storage tanks in all positions, for 
the welding and deposition of stainless and cor- 
rosion-resistant materials, and for other applications. 

An item of special interest in this section was a 
newly-developed safety device for use with a c sets. 
The device reduces the open-circuit voltage to a 
safe value when the operator breaks the arc and 
returns it to normal striking voltage when the 
electrode again comes into contact with the work- 
piece. 

An exhibit on show for the first time was the 
new ‘ Lynx’ equipment which can be used for the 
semi-automatic welding of ferrous and non-ferrous 
materials by the shielded inert-gas metal-arc 
(Sigma) process. 

A separate demonstration on the stand was 
devoted to the butt welding and fillet welding of 
8-in. pipe, using a Fusarc/Co, welding head 
mounted on a radial beam positioner, with the 
pipe sections mounted on a 10-cwt manfpulator. 

Among the scale models on view was one of a 
new ‘ double-ending’ machine for pipe welding. 
With this equipment two 30-40 ft lengths of pipe 
can be welded together automatically, after which 
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the section is joined to the pipeline by conventional 
manual ‘ stovepipe’ welding. The double-ending 
machine is simply and strongly built for site work 
and enables a considerable saving in time to be 
effected. 

G. A. Harvey & Co (London) Ltd were ex- 
hibiting a vaccum-pressure vessel entirely of welded 
construction, weighing some 23 tons and made 
from mild steel plate § in. thick and heavier. 

Heavy-duty ‘ Rotarprest’ heads were featured 
by the display of a 12 ft 9 in. dia dished and made 
from four plates welded together of 1} in. thick 
* Cloclad’ which consists of a layer of austenitic 
stainless-steel bonded to boiler quality mild steel. 
Steels of this description are used to resist high 
pressure in conjunction with resistance to corrosive 
media. The range of standard heads produced by 
this process is up to 15 ft dia. 


Air compressors 

As well as their chemical pumps, Worthington- 
Simpson Ltd were showing rotary and ‘ Monobloc’ 
air Compressors. 

The oil-cooled rotary air compressor exhibited 
has a displacement of 200 cu ft/min at a pressure 
of 120 Ib/sq in. Oil cooling provides a final air 
temperature of less than 200°F and eliminates the 
need for aftercoolers. The absence of reciprocating 
parts ensures vibration-free operation and eliminates 
pressure pulsations. Units are available in 200, 
300, 450 and 600 cu ft/min displacement and 
certain of these units can be arranged in tandem 
to give capacities of 900, 1,050 and 1,200 cu ft/min. 

The ‘ Monobloc’ air compressor exhibited was 
a two-stage unit having a displacement of 36-7 
cu ft/min at a pressure of 175 Ib/sq in., and driven 
by a 10 hp totally-enclosed fan-cooled motor. 

Of particular interest were two oil-free air com- 
pressors exhibited by Tilghman’s Ltd. 

These machines are the result of recent develop- 
ment to meet the increasing demand for com- 
pressed air free from oil contamination. They are 
of cross-head design, with motion work lubricated 
in the conventional manner and the machines 
exhibited were of 100 and 200 cu ft/min capacity 
respectively, although the full range covers outputs 
from 50 to 2,000 cu ft/min. 

For site operation Tilghman’s Ltd build a range 
of portable compressors and the smallest of this 
range—the 70 cu ft/min machine—was on show. 

peal nese pharm mp pals oe 
by an industrial air-cooled diesel engine of Petter- 
McLaren manufacture and the compressor and 
engine form one integral unit, operating on a 
common crank shaft. 

The unit is mounted on a two-wheel chassis of 
tubular construction, which also acts as the air 
receiver. 
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Some groups 
at the drop forging 


convention 


Names read left to right 


Mr and Mrs G. W. Richards 
being recetved by the president, 
Mr F. H. Swain, Mrs Swain, 
and the Lord Mayor of Terquay 


Mr and Mrs W. Somers, 
Mrs R. G. N. Morgan, Mrs 
W. Laird, Miss S. Proudfoot, 
Mr A. C. Somers, Mrs J. C. 
Proudfoot, Mr W. Laird, and 
Mr J. C. Proudfoot 


Mr and Mrs J. F. Insch 
being greeted by the president 
and Mrs Swain 
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National Association of Drop Forgers and Stampers : 


july, 1958 © 


annual convention, 1958 


The eleventh annual convention of the National Association of Drop Forgers © 


and Stampers was held at the Palace Hotel, Torquay, from June 19-22, Thi 
year’s convention, the fourth to be held at Torquay, was attended by nearly 
150 members, their wives and other guests 


ADMIRABLY CLEAR LECTURES were given by Mr H. 
H. Norcross, of Norcross & Partners Ltd, and 
by Mr H. J. S. French, OBE, director, London 
and Yorkshire Trust Ltd. 

Mr Swain, president of the Association, as 
chairman, introduced Mr Norcross who spoke on 
the ‘ Importance of correct costing and its effect 
on selling prices.’ After explaining the principles 
of costing by means of simple examples, Mr 
Norcross showed how the ‘break-even chart’ 
enabled a ready picture to be obtained of likely 
profits with a given production capacity. He spoke 
of the necessity for eliminating the present dis- 
parity in quotations from different companies, and 
suggested that a thorough investigation into the 
actual methods used in preparing estimates was 
the first necessary measure to be taken. Sound 
estimates required (i) sound technical data, (ii) a 
trained estimator, (iii) a good costing system, and 
(iv) a sound commercial policy. 

The second speaker, Mr French, was introduced 
by Mr W. E. A. Redfearn, of English Steel Forge 
and Engineering Corporation Ltd, who took the 
chair for this session. Mr French, who discussed 
the subject of ‘ Obtaining outside finance for private 
and public companies,’ gave a very clear picture of 
the unique place of the issuing house in British 
finance as an intermediary between companies 
seeking capital and investors. 


Social and sporting events 

A reception by the president, Mr J. H. Swain, 
and Mrs Swain was held on Friday evening, 
June 20, prior to the convention banquet and 
dance at which the Mayor and Mayoress of Torquay, 
Councillor and Mrs E. G. Milford, were the chief 
guests; the Mayor gave a warm welcome to the 
Association. 

In spite of the changeable weather, the usual 
sporting events were unimpeded, and the excellent 


unobtrusive organization made it possible for all tc y 
enjoy themselves. The golf competition for the | 


Gratwick Trophy was played on the St Mary- 


church Golf Course and was won by Mr S. Walker © 
of Laycock Engineering Ltd for the second time. 7 
The mixed-double knockout tennis tournament 7 
for the Alan Todd Trophies was won by Mr K. § 
Massey and Mrs A. C. Somers in an exciting | 


three-set match. 


Other attractions during the weekend included | 
coach trips to notable local places; a visit to Dart- 7 
mouth Training Squadron proved exceptionally 7 
popular and numbers had unfortunately to be J 


limited. 
Birthday Honours 


The director of the National Association of 9 
Drop Forgers and Stampers, Mr A. L. Stuart § 
Todd, was congratulated at the convention banquet, 7 
on being appointed a Commander of the Most @ 
Excellent Order of the British Empire by Her © 
Majesty The Queen, in Her Birthday Honours List © 


on June 12, 1958. The citation is ‘ for political 
and public services in Staffordshire and Wor- 
cestershire.” 


Mr. Todd was appointed director of the A:so- 3 
ciation in August 1948, so that this year marks the 


tenth anniversary of his service with the Asso- 
ciation. 
made himself well known to all Members and 


Associate Members, and during this period the | 


range of work and influence of the Association 
has been very largely increased. 


Mr. Todd is a barrister-at-law, was educated 


at Wellington College and Magdalen College, 
Oxford, obtaining an Honours Degree in Law. In 
1953 he was elected an Alderman of the Worcester- 


shire County Council. He has had twenty years’ 7 


service on the Worcestershire County Council, and 
an unbroken period of thirty years’ public service. 





During the past decade, Mr. Todd has | 
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Materials for rocket 
engines 


The fantastic power developed by rocket engines poses 
for both engineers and metallurgists tremendous prob- 
lems in design and in the provision of suitable 
materials to withstand the high temperatures, stresses 
and corrostve conditions incidental to normal opera- 
tion. The following extracts are from an article on 
the subject by R. C. Kopituk, ‘ Metal Progress,’ 


Fune, 1958 


IN A ROCKET SYSTEM there are several components 
which attain varying degrees of high temperatures. 
These include the turbine wheel, gas generator, 
injector head, combustion chamber, and chamber 
extension cone. In choosing a material, oxidation 
resistance and strength requirements, corrosion and 
erosion resistance, fabricability, availability and 
cost have to be considered, as also does the duration 
of operation. Total firing time is usually short and 
therefore engineers are concerned only with short- 
time properties such as 10-h rupture strength, 
10-min yield strength, impact loading, and short- 
time fatigue strength. 

Although turbine discs and blades usually 
operate under extremely severe loading conditions 
and high thermal shock, they are not heated above 
1,500 to 1,600°F, approx 800 to 870°C. The 
reason is that they are subjected to off-mixture 
combustion products from the gas generator. In 
this unit metal parts usually do not exceed 1,900°F 
Being a cylindrically shaped 


} injectors, and open at the other for emission of the 
> combustion gases, it is invariably made of thin 


a 
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welded sheet. 

If operated above 1,600°F (870°C approx) for a 
service life under 30 sec, an insulating ceramic 
coating may be used, but if operating for more than 
30 sec the generator wall is usually uninsulated. 
Only when improved oxidation and corrosion 
resistance is required is a ceramic coating applied, 
and then usually it is a high-temperature enamel. 
For running times exceeding 10 min and extending 
to several hours, molybdenum alloys have been 
considered, but they have certain major dis- 
advantages. 


Injector head 

Good corrosion resistance and high strength are 
necessary in the injector head. Temperatures 
encountered, for the most part, are ambient, which 
could mean -+ 165°F (for fuels such as hydrocarbon 
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mixtures, aniline, butyl mercaptan), or -290, -320 
or -420°F for liquid oxygen, nitrogen or hydrogen, 
respectively. Although combustion occurs some- 
what down-stream of the injector and the latter is 
cooled by the propellants flowing through it, the 
severe turbulence of the gases can cause local hot 
spots of 2,400 or 2,500°F (1,300 or 1,370°C approx). 
The injector head is usually welded sheet metal 
from 0-015 to 0-125 in. thick. High strength is 
required for the outer case and oxidation resistance 
is needed in the injector face. Resistance to the 
corrosive propellants passing through the head is 
essential and to the moderately high temperatures 
on the inside surface of the injector face wall. 
The corrosion problem is not too serious with most 
common fuels and some oxidizers. However, with 
Certain more active propellants such as white fuming 
nitric acid, red fuming nitric acid-H F inhibitor, 
liquid fluorine or 90°,, hydrogen peroxide, con- 
ditions get more severe. Materials available vary 
considerably, depending upon the propellant com- 
bination, length of running time, number of firing 
cycles, strength requirements, and other factors. 
They range from the low-alloy steels, through the 
300 series of stainless steel and on up into the 
superalloys such as A286 and Inconel ‘ X.’ Cor- 
rosion resistance, strength and frabricability are 
generally the prime factors to be considered. 


Combustion chamber 


The combustion chamber is the most important 
part of the rocket engine. Actually, the complete 
chamber consists of three major parts: (¢) the 
injector head which closes one end, (6) the extension 
cone which is open at the other end, and (c) the 
combustion chamber between. The combustion 
chamber is cylindrically shaped with a necked- 
down section (usually referred to as the nozzle or 
throat area) about two-thirds the distance from the 
injector face. Propellants enter the cylindrical 
portion where they mix and react in what might be 
termed a continuous explosion, the gases expanding 
and passing out via the divergent section of the 
throat and the extension cone. 

In the combustion chamber temperatures are 
high and erosion is extremely severe, since both 
oxidizer and fuel can be corrosive. Basically there 
are two types of liquid propellant chambers: (a) the 
uncooled, for short-time firing, and (6) regenera- 
tively cooled, for extended or repeated use. The 
uncooled chambers are usually ceramic-lined. 
Metals used have ranged from the low-alloy steels 
such as 4130, 17-22AS, 4335, to the more highly 
alloyed materials such as 300 series, A286, and 
Inconel ‘ X.” Low-alloy steels and titanium are 
used for their high strength-to-weight ratio where 
the final metal temperature will not much exceed 
1,000°F. 
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Some groups 
at the drop forging 


convention 


Names read left to right 


Mr and Mrs H. Fox, 
Mr and Mrs S. Johnson 


Mrs W. West, Mrs F. G. 
Thornton, Mrs S. Bramhall, 
Mr A. C. Somers, and 

Mr S. Bramhall 


Mr and Mrs A. W. Penning, 
Mr and Mrs G. W. Richards, 
Mrs M. Preece, and 

Mr R. Bennett 
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sIR: In the leading article of your June number you 
refer to Hall as the discoverer of the electrolytic process 
© of aluminium reduction. 


: Packed in aluminium 


z 


a This statement is correct as regards the aluminium 
nd industry in the U.S.A., but the European aluminium 
er works use the process discovered by Paul Heroult in 
It Paris. It was an extraordinary coincidence that both 
men working quite independently made the same dis- 
"Scovery at the age of about 21, in Paris and Pittsburgh 
respectively, and both died at the early age of 51 in 1913. 


Heroult was also the founder of the electric-steel 
} industry and furnaces embodying his fundamental designs 
on D of 1908 are now producing about 15 million tons per 

annum of electric steel. Heroult was a little-known 
ro “|but great metallurgist to whose memory the aluminium 
“and steel industries owe a great debt of gratitude. 





» al 3 D. F. CAMPBELL 


bid “TE lectric Furnace Co Ltd, 

ig | Netherby, 161 Queens Road, 

‘ "i = Weybridge, Surrey. 

ih 2 

ing E June 23, 1958. 

re 

ery Technical authorship 

= © str: I have just seen the article on ‘ Technical authorship ’ 

ges = in your May issue and I write at once to clear up a mis- 
» = conception and to say that the demand for a scheme of 


courses and examinations in technical authorship comes 


10 
) mainly from industry and from Government departments, 





i such as the Ministry of Supply, rather than from the 
. ng” technical press, although the scheme has been favourably 








commented upon in many technical journals where its 


+ objects have not been misunderstood. 
oro- =) In the article it is stated that the publication of the City 
nost and Guilds scheme implies * that the future will witness 


he emergence of the “ technical author” as a specialist 
rure whose job is primarily writing on technical matters (pre- 
is @ sumably for the technical press).” The fact of the matter 

‘$s that in industry generally, and in engineering in 















| particular, the technical author and the technical illustrator 
Mfor whom a parallel scheme is being developed) have 
"plready emerged as specialists whose job it is to produce 
“the various kinds of technical publication that are essential 
2 pp. an these days if the buyers of complicated machines are to 


able to use and maintain them satisfactorily; indeed, 

th - head of the technical publications department in the 
R. larger firms is acquiring a status comparable with that of 
=the heads of the design, development and production 
= departments. The work of the technical author and editor 
|») as envisaged by the scheme is primarily the production of 
the wide variety of technical literature that modern con- 
s}ditions require, eg user handbooks, maintenance and 
a ricing instructions, workshop manuals, parts lists, 
echnical reports and bulletins. There is an increasing 
“demand for the services of competent technical authors 
and editors in this sense and many firms at the present 
wtime have vacancies in their technical publications depart- 
ments which cannot be filled. 


We cannot yet know for certain whether the new scheme 


Seyour article—an intimate and practical knowledge of the 
ig technical subject coupled with practice in writing based 
n a thorough grounding in Eng)ish imparted during the 





metal treatment 
and Drop Forging 





years at school—has signally failed to produce the supply 
of technical authors which industry and the Government 
services are urgently seeking. 

I would therefore ask the writer of your article to 
consider the needs of industry, and refrain from as 
at the outset an enterprise which has been widely 
enthusiastically welcomed by industrial firms, and which 
it is hoped will enable the technical =. to meet yet 
another demand for the production of trained personnel. 


G. F. SmirH 
City and Guilds of London Institute, 
Gresham College, 
Basinghall Street, London, E C 2. 
June 25, 1958. 


Documentary films 


sir: All your readers probably see documentary films 
from time to time. Not so many, perhaps, are _ 
that more than 600 new documentaries covering 
encyclopaedic range of subjects are made available cry 
year, and that most of them can be borrowed by any 
responsible organization without charge—if it knows 
where to apply. 


The ‘if’ has to be emphasized. Although there are 
now some hundreds of industrial and institutional film 
libraries, there is not—as yet—a comprehensive directory 
which those who would be glad to borrow films can 
consult. 


It is our aim to provide such a directory (in the August 
issue Of Film User) and we hope, through your columns, 
to enlist your readers’ help in making it complete. If 
they belong to organizations or firms with films to lend, 
will they please get in touch with us—unless they have 
already received one of our questionnaires ? 


The directory should, incidentally, be helpful to 
readers interested in using informational films. If they 
care to apply, quoting this letter, a free copy will gladly 
be sent. 


Brian WaTKINSON 


Film User, 
319 High Holborn, 
London, W C 1. 


June 17, 1958. 


International clean air conference 


First international conference on clean air is to be held in 
London next year. The National Society for Clean Air, 
until recently known as the National Smoke Abatement 
Society, is planning to celebrate not only this first inter- 
national venture, but also the diamond jubilee of the 
British movement which started in 1899 with the Coal 
Smoke Abatement Society. 


In addition to some 750 British Say oy who are 
expected to attend, there will probably be many from 
overseas. In Russia the Government is supporting a wide 
programme of research and the U S has two voluntary 
associations similar to the NS CA. South Africa has a 
smoke problem, particularly in Durban, and India is 
afflicted with the smoke from factories in Bombay and 
Calcutta. Action is also contemplated in Yugoslavia to 
abate the smoke nuisance from copper smelting. 
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The extension cone is usually a truncated cone 
welded or mechanically attached to the end of the 
combustion chamber. Its function is to develop 
more thrust from the expanding gases from the 
combustion chamber, efficiency increasing with 
altitude. The cone is generally uncooled and is 
usually made of welded sheet, materials ranging 
from mild steel to the high alloys have been used, 
their success depending in part on injector design, 
which in turn affects the gas pattern. The cor- 
rosive characteristics of the gases are also an 
influence. 


Oxidation problems 

Careful microscopic examination of various stages 
of metal oxidation failure in the throat area of the 
combustion chamber has revealed that, at tempera- 
tures above 1,700°F (930°C approx), microscopic 
sections of oxide film are torn from the base metal 
by the highly erosive gases. A tiny, sharp edge 
remains and microscopic gas turbulence occurs 
here, giving rise to higher local temperatures with 
accelerated oxide formation and removal. The 
wall thins, leading to higher propellant tempera- 
tures, while the cooling effect of the propellant 
falls, further increasing wall temperature until 
severe nucleate boiling of the propellant raises the 
temperature to the point of final disintegration. 
The metal under these conditions may have to be 
protected by a ceramic coating. Some of the 
metals used for the chamber liners have been 
300 series stainless steels, A286, 17-7PH, Inconel, 
nickel, Inconel ‘ X,’ and some cast and wrought 
aluminium alloys. 





economically.’ Useful information on the possibility of 
forging production is given to the designer including a 
description of the not generally known use of multiple 
forging technique to eliminate substantial machining of 
certain types of forging. The author does, however, 
occasionally stray from his subject to discuss the design 
of forging dies—surely a duty of the drop forger himself. 

The booklet also offers a little much-needed clarifica- 
tion on the subject of die making and setting charges and 
includes as an appendix a useful set of tolerance and weight 
tables. 


Directory of opportunities for school leavers 1958 


Cornmarket Press Ltd. Free distribution to schools 
throughout the UK. Trade distribution by Bowes & 
Bowes Publishers Ltd., 42 Great Russell Street, London, 
W.C.1. April 1958. 8s 6d net (9s 3d post free). 


WHEN THE DIRECTORY was first published last year, there 
was an immediate welcome from schools and 350 letters 
of appreciation were received the same week. The 1958 
directory is very much larger and more comprehensive. 
The reference section contains details of 120 firms and 
the editorial section is considerably enlarged. There is a 
preface by Sir John Wolfenden. 

Thirty thousand copies of the book have been sent 
free of charge to schools which educate boys or girls up 
to school-leaving age. 
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Manufacturing processes - Pa 

By Myron L. Begeman. John Wiley & Sons, Inc., @ sir: 
New York, and Chapman & Hall Ltd., London. Fourth © refe 
Edition. £3 4s. © of a 


THIS BOOK provides students of engineering with a 17 
text giving the basic knowledge of the materials and ~ 7 ind: 
processes which are encountered in the industry, together = s ~ 
with some training in the manufacturing operations. It ~ 
will be also useful to engineers, and will aid the industrial 7 Bet 
worker who wishes to review some special phase of metal cov: 
processing. It is an ideal book of reference. The materials “) rest 
and processing section includes chapters on foundry © . 
equipment, patterns for castings, the melting and casting be ind 
of metals (the manufacture of iron and steel being given of | 
in detail), ‘special casting methods, the heat treatment of “Jann 
steel, powder metallurgy, plastics, welding, the electro “Jpyt 
forming and coating processes, the hot working of meta sj “Gand 
the cold working of metals, and press work. The en- | 
gineering section embraces chapters on inspection, me al © 
cutting, lathes, turret and automatic lathes, threads and “7 pj; 
thread cutting, shapers and planers, drilling and boring Wer 
machines, milling and machine cutters, gears and gesr- ~ PWe 
cutting machines, metal sawing, broaching machines and ~ 
tools, and abrasives, grinding wheels and grinding” 5) un 
machines. Each topic is dealt with in a concise manncr. 


This is the fourth edition of this book and every Tec 
chapter has been rewritten. It is less descriptive than 
previous editions, but greater stress is placed on prin- § S!*: 
ciples and materials. The advantages and disadvantages § ™ Y 
of the various processes are examined in a lucid manner, @ ©O™ 
and at the end of each chapter are many references t@  ©OM 
recent literature applicable to the information in the text. | ™4" 
Recent developments are specially emphasized, and n-w | SUCt 
topics discussed include :—electro-forming, metal-coating 7 tech 
processes, electro-spark machining, chem-milling, and] - 
automation. The author makes valuable use of the hnaewy” _ 
diagram, there being 225 in all. In addition, the phoro-7 Ir 
graphic illustrations have been revised to show the most and 
modern equipment. Tables have been chosen for the e 
greatest usefulness and may be valuable for future ho 
reference. To facilitate reference to the text, there is a um 
comprehensive 10-page index. U 
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Protective painting of structural steel 


Prefaced by F. Fancutt and J.C. Hudson. xiv + 
Chapman & Hall, London, 21s. 


IN THIS BOOK a report is given of the findings of the! 
Protective Coatings (Corrosion) Sub-Committee of thé 
British Iron and Steel Research Association. A chapt 
is devoted to each of the factors, such as surface prepa 
tion, method of painting, choice of painting schemes an 
repainting of old steel work, involved in the protecti 
painting of structural steel. The authors’ easy style ¢ 
presentation, aided by many plates, succeed not only i 
making this a book that is very easy to read, but one thi 
should also prove very useful. 


102 pag 


he | 
large 


} depa 
as er 
me the | 
ditio 


T. PYLe 


Drop and upset forging technique 
ONE MUST COMMEND Head Wrightson Stampings L vill | 
for publishing a booklet entitled ‘Drop and up uth 
forging technique "—the purpose of which is ‘to pugpOUr 
before the designer the basic principles of forging i echt 
order to assist him to produce a better component mom” 4 
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New Beardmore testing department 


Last MONTH William Beardmore & Co Ltd, Parkhead 

Steel Works, Glasgow, E 1, opened their new Mechanical 

Testing Department, the latest stage in a programme of 

continuing development. This replaces the previous 
| * Test House’ which was located in an older part of the 
/ works. 


Housed in a modern, light and spacious building on 
Shettleston Road, the testing equipment, which covers a 
wide range of machines for mechanical testing, includes 
various new items. 


A new Losenhausenwerk Charpy-test machine has 
been installed as this type of test is becoming more and 
more a standard requirement and on this machine they 
will be able to supply Charpy values over a wide range of 
temperature both below and above room temperature, 
and so determine the ‘ transition temperature ’ on a much 
called for point in high-duty products. 


Two new tensile-testing machines have been installed, 
an Avery 100-ton and a Denison 50-ton Universal testing 
machine. From these, stress-strain curves can be plotted 
and various dead load characteristics determined, including 

limit of proportionality, proof stress, yield point and 
tensile strength. An Autographic load/extension recorder 
has been incorporated as an extra in the Denison machine, 
to enable the production of a complete graph of the 
tensile tests up to and including the actual point of 
fracture. The Avery equipment includes separate tools 
for carrying out 180° cold bend tests on specimens up to 
1} in. square. 

Production of test pieces and specimens to the fine 
accuracy of B.S. Specifications takes place in an extensive 
machine shop, in which facilities here have been further 
enlarged by the installation of a Cincinnati milling 
machine, a Churchill grinder, a Herbert smallpiece pro- 
filing machine specially modified for this type of work, 
and two Ormerod shaping machines. 


While a variety of non-destructive tests, including 
ultrasonic and gamma-ray examination, sulphur-printing 
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and macro-etching, magnetic crack detection and micro- 

graphs are carried out with the most modern equipment 
by the Research Department, mechanical testing is an 
essential and basic preliminary to other forms of testing 
and is an established acceptance requirement. 


Today, Parkhead Works covers an area of 70 acres and 


3,500 are employed. The expansion of forge, foundry and 
heavy facilities enables p uction now to 
include heavy steel forgings from ingots weighing up to 


165 tons and heavy steel castings of up to 140 tons in 
weight and ever-increasing complexity. Products include 
work rolls and back-up rolls for cold reduction steel mills, 
materials for nuclear power stations such as blower 
casings and alloy steel plates for pressure vessels as well 
as turbine and rotor forgings for conventional types of 
plant. 

Progress in production has depended upon similar 
progress in research and development which has, in turn, 
engendered continual improvement at all levels of tech- 
nique, of which the new Test Department is the latest 
evidence. 


A new coreless induction melting furnace 


Many foundries and workshops use induction furnaces 
for melting small quantities of metal at frequent intervals. 
The method has been limited, however, by the fact that 
only two main types of coreless plant have been available 
—mains-frequency and high-frequency furnaces. There 
is no doubt that mains-frequency coreless equipment is 
comparatively low in capital cost, but the smallest size is 
about 16 cwt capacity and is limited by the fact that 
starting from cold calls for special preparation of the 
ns High-frequency melting is not subject to these 
two limitations, but normally requires a motor alternator 
to give the frequency conversion. 


A new furnace has been produced by the collaboration 
of two firms: Metalectric Furnaces Ltd, Smethwick, 
and Hackbridge & Hewittic Electric Co Ltd, Walton-on- 
Thames. The plant they have developed is a coreless 


The new Metalectric-Hewittic 
coreless induction furnace. 

The furnace shown here in operation 
pouring mild steel is of 50 kW 
rating and has a capacity of 120 lb 
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Dr C. H. Desch 





Dr C. H. Desch 


One of the leading metallurgical scientists in the inter- 
war years and one whose published work is still referred 
to authoritatively in many countries—Dr Cecil Henry 
Desch, F RS, died in hospital last month. He was 84 
and had lived in retirement for some years. The last of 
many honours to be conferred on him was in 1950 when 
he was made an honorary member of the Iron and Steel 
Institute, of which he was a past president and Bessemer 
medallist. 


Dr Desch was educated at the Birkbeck School, Kings- 
land, the Finsbury Technical College, the University of 
Wiirzburg, of which he was PhD, and University 
College, London. He was trained as an organic chemist 
and his principal interests lay in elucidating the structure 
and properties of metals and alloys by chemical and 
physical methods, rather than in the process by which 
they are turned to industrial uses. 


For five years—from 1902 to 1907—he worked in the 
metallurgical department of King’s College, London, and 
then went north to Glasgow where he spent 13 years, 
first as Graham Young lecturer in metallurgical chemistry 
in the university and afterwards as professor of metal- 
lurgy in the Royal Technical College. In 1920 he suc- 
ceeded Prof J. O. Arnold as professor of metallurgy in 
Sheffield University, occupying the chair for 11 years. 


Distinguished career 


His appointment as superintendent of the metallurgy 
department of the National Physical Laboratory in suc- 
cession to Dr W. Rosenhain came in 1931, but Dr Desch 
did not take up his duties there until the following year 
because of an engagement to deliver the George Fisher 
Baker course of lectures on the chemistry of solids at 
Cornell University in the United States. 

The employment of his technical abilities more directly 
in industry began in 1943 when he was appointed a 
director of Richard Thomas & Co Ltd, and was charged 
with the direction of the research and development 
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activities of the firm. He resigned his directorship 
when the company was amalgamated with Baldwins Ltd, 
and he was subsequently associated with the Whitehead 
Iron & Steel Co Ltd. During the war years he acted as 
scientific adviser to the Iron and Steel Industrial Research 
Council. 

Dr Desch was elected a Fellow of the Royal Society 
in 1923. He served from 1926 to 1928 as president of 
the Faraday Society, and from 1938 to 1940 as president 
of the Institute of Metals. He was awarded the Bessemer 
Medal of the Iron and Steel Institute in 1938 and served 
as president of the Institute from 1946 to 1948. He was 
corresponding member of the Académie des Sciences and 
chairman of the council of the Institute of Sociology, and 
held the honorary degrees of Glasgow and Leoben (South 
Austria) Universities. 

Besides papers to scientific and technical institutions, 
his published works include a volume on metallography 
(1910), which was translated into German in 1914 and 
has gone through several editions; monographs on inter- 
metallic compounds (1914) and the chemistry of solids 

1934) and a work on the chemistry and testing of cement 
1911) and, with F. M. Lea, on the chemistry of cement 
and concrete (1935). 


Mr R. W. Sanderson 


The General Electric Co Ltd announces with great 
regret the death recently of Mr Roger Whaley Sanderson, 
a senior member of the company’s research laboratories 
at Wembley 


Mr Sanderson, who was 58, was educated at King 
Edward’s School, Birmingham, and entered Birmingham 
University in 1918, gaining an honours degree in physics 
and chemistry in 1920. He then did research work for 
the Department of Scientific and Industrial Research in 
the university and joined the staff of the G E C Research 


Mr R. W. Sanderson 


Laboratories in 1923. He was responsible for research 
and development work on primary batteries until 1957 
when he took charge of a newly-formed group working 
on corrosion problems. 


He was a prominent member of the G E C Social Club 
and was one of its earliest vice-presidents and was elected 
to this office again in 1954 and 1955. He was also a 
member of the Electrochemical Society of America and 
of the Institute of Metal Finishing. He served on 
various B S I committees and was permanent chairman 
of the Battery Committee of the International Electro- 
technical Commission. 
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Die-handling truck 

A new truck has now been developed for the engineering 
industry by G. Hunter (London) Ltd, and is specially 
suited for the handling of dies. 

The removal and replacement of a die in a press in 
a congested factory has always been a difficult problem to 
overcome, mainly due to lack of room to manceuvre in 
the majority of older-type workshops. It is often impos- 
sible to use overhead lifting apparatus due to shortage of 
headroom and projections on the presses, so that when 
the time comes to change the dies it takes several men to 
perform the operation. The dies can vary considerably 
in weight and often need to be lifted to a height of 3 ft 
The employ of a monorail or of a travelling bridge with 
crane or pulley block would be an appropriate solution, 
but such an installation requires high expenditure and 
presents the disadvantage of lack of flexibility. 

The new equipment is a hydraulic truck with a special 
roller-top platform to prevent damage to the dies. This 
carries the dies in a firm horizontal position. The rollers 
can be locked so that the dies cannot fall off. The truck 
has a loading height of 8 in. and lifts to the height required 
for fitting and also removal of the dies. The truck will 
handle dies of a wide variety of sizes. 

The platform will swivel through 360 deg and will 
move laterally a maximum of 6 in. to either side on 
a swinging arm. When manccuvring in aisles the dic 
can be swung out into any position and then rotated, 
thus obviating the most genera: difficulty in the majority 
of workshops of restricted space. In effect this truck 
will reach any required position, although the base 
remains stationary. The general idea is that one operator 
would be able to change the dies as required. 

The truck is sturdily built on a low chassis. It has 
solid rubber tyres on double-row ball bearings, two of 
which fully castor so that the truck is extraordinarily 
mobile. The hydraulic system with a pivoting foot lever 
may be operated from either side of the truck. The 
self-locking release valve may be operated by a foot 
lever from either side of the truck and gives a controlled 
lowering speed. The oil reservoir is equipped with 
a magnet which traps any metal abrasion particles. 
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In the standard type of universal lift truck, model 
UHR, the lift platform may be swivelled through 360 deg 
lock for straight position) and moved laterally a maximum 
of 6 in. to either side on a swing arm (lock for straight 
position). Effective lift is 274 in., lowered height 94 in., 
but extensions for higher lifts are available. Various 
capacities from } to | ton. 


New Hedin furnaces 


A new electric horizontal forced-air circulating furnace 
by Hedin Ltd, Commerce Estate, South Woodford, 
London, E i8. 


In the re-designing of this furnace, not only have 
considerable improvements been made in its performance 
but also its construction has been simplified. These 
furnaces are automatically controlled throughout and 
include the latest safety devices. 


The centrifugal-type fan, which is of heat-resisting 
material, is designed to force large quantities of air under 
considerable pressure through the densest charge. 
Because the speed and volume of the airflow are both 
high, there is only a very small temperature variation 
throughout the heating chamber. 

Should element replacement become necessary the 
change can be made without disturbing the construction 
of the furnace. It is done merely by taking out the air 
guides to reveal the elements. The refractories are 
designed to enable the elements to be removed and 
replaced quickly and easily. High-grade heating elements 
are used, formed of heavy-section nickel chromium wire 
in helical coils. 


Their construction enables these furnaces to stand up 
to heavy works conditions without detriment to their 
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H F melting unit which obtains the requisite frequency 
conversion using glass bulb mercury-arc rectifiers. 
The new furnace is about the same in capital cost as 
mains-frequency plant, and is therefore much lower in 
cost than the motor alternator. No special foundations 
are needed for this equipment, since the only moving 
parts are the smal! cooling fans for the rectifier bulbs. 
This is reflected in reduced maintenance time and long 
trouble-free operation. A further advantage is that the 
conversion efficiency of the mercury rectifier is higher 
than the motor alternator. Another important point is 
that unlike traditional equipment, there is no capacitor 
switching since changes in the load during the melting 
are reflected in the generator and cause automatic adjust- 
ments of the frequency. 


The equipment will withstand heavy overloads without 
damage. Constant use causes no alteration of conditions 
within the bulb, which is entirely pumpless. Nothing is 
consumed in the process of conversion—there are no 
igniters to renew or anodes which require changing. 

Control and metering is arranged on the front panel of 
the converter cubicle. Operation of the furnace is very 
simple: all that is necessary is to press two push-buttons, 
the first to close the circuit breaker connecting the equip- 
ment to the three-phase supply and the second to switch 
on the H F current. Power input is adjusted by a simple 
control knob. 

The new equipment is fully developed for ratings up 
to 100 kW, and is suitable for all ferrous and non-ferrous 
metals. Sizes above 100 kW are in advanced stage of 
development. A small demonstration unit (Photograph 
M 212/A/3) is in operation at the works of Metalectric 
Furnaces Ltd, and a 10-cwt production unit is to be 
installed in a Midland foundry in the near future. 


Uddeholm in Sweden 


The mines, steelworks and other plants owned and 
operated by Uddeholms Aktiebolag are situated, for the 
most part, in the Varmland Province of Central Sweden. 
In this district the company owns the Persberg, Nord- 
mark, Taberg, Finnmossen, Langban, and Gasgruvan 
mines, and it has large interests in the Tuolluvaara mine 
in Lapland. 

The mines owned by the company are amongst the 
best equipped in the world, and they yield iron ore of 
exceptional purity, thus enabling steel of the very highest 
quality to be produced. Other products—notably manga- 
nese, wolfram, limestone and dolomite—are also obtained. 

Uddeholm operates a sponge-iron plant at Persberg, 
steelworks and hot rolling mills at Hagfors, Nykroppa and 
Degerfros, cold rolling mills at Munkfors, tube mills at 
Storfors. The purity of the ore enables these plants to 
produce steels of the highest quality for duties that are 
particularly demanding. As well as rock-drill steel, the 
range of products includes tool steel, tungsten carbide, 
stainless sheet and strip, stainless-steel tubes, razor-blade 
steel, bandsaw steel, silver steel, stainless-steel wire and 
many other specialities. 


Automatic microscope for Midlands 


An automatic camera-microscope, made by Car! Zeiss of 
West Germany, has been installed at the Sheffield works 
of Padley & Venables Ltd, makers of engineering cutting 
tools. Called ‘ Ultraphor II,’ the £1,000 instrument 
combines microscope, camera, exposure meter and other 
equipment in one unit. There are only two others in 
this country. Padley & Venables will use it in examination 
of steel and tungsten carbide and quality-control work. 
Leading the new research team will be Mr. E. B. N 
Fearn, A MET (Sheffield), Ai mM—chief metallurgist for 
the company. 
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Forged aluminium stanchions for hand railing 


Forged aluminium stanchions for hand railing 


The development of a forged aluminium stanchion, which 
is used with extruded aluminium tubing, merits careful 
consideration on account of the advantages it offers for 
hand railing. The most important of these is durability; 
an alloy has been chosen that combines the necessary 
strength with excellent resistance to atmospheric corro- 
sion whether in industrial or sea-coast environments. The 
metal can be left unpainted, and, once the aluminium 
hand railing has been installed, it requires virtually no 
maintenance whatever. 

The stanchions, which are produced by Northern 
Aluminium Co Ltd who also extrude the tubing to 
be used with them, will be available in three sizes, one 
of which is already in production. In addition to the 
natural finish, the stanchions are also offered polished and 
anodized, in which form they are an economically attrac- 
tive alternative to plated steel for installations where 
appearance is all-important. 

The alloy used is Noral B51S, in the fully heat-treated 
or solution heat-treated condition (conforming to BS 
1472 : HF30), and the tubing is normally supplied in the 
same alloy in the fully heat-treated condition. 


New factory for Swansea 


By arrangement with the Government a large factory 
will be built for Pressed Steel Co Ltd in Swansea. It 
will be one of the most modern of its kind in the world 
and the plant will embody a high degree of automation. 
This project repeats the precedent established by the 
company in 1947 when they helped to relieve unemploy- 
ment by occupying a Government-sponsored factory in 
the development area of Linwood, near Glasgow, which 
is now employing over 2,000 

It is expected that 2,000 will be employed at Swansea 
within 18 months of occupation, and that the labour force 
will increase to about 4,000 over the following four te 
five years. 

It is estimated that the factory will be completed during 
the spring of 1960. The company will then transfer by 
stages the whole of its Prestcold Refrigeration Division 
which is at present divided between the Cowley and 
Theale factories. 

It is intended that all employees at the two factories 
now engaged on refrigeration will be emoloyed in the 
company’s expanding Motor-Car Body Division, except 
for the key personnel required in Swansea who will be 
transferred on a voluntary basis. 
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Tue ENGLIsH ExLecrric Co Lrp announces that Sir 
Archibald Finlayson Forbes has been elected to the 
board of directors. Sir Archibald, who originally under- 
took for two years the chairmanship of the Iron and 
Steel Board when it was established in May, 1953, asked 
the Minister of Power last November to relieve him of 
the office. 

Educated at Paisley and Glasgow University, Sir 
Archibald first practised as a chartered accountant and 
then—from 1932 to 1939—was appointed a member of 
various reorganization commissions and committees by 


Sir Archibald Forbes 
In 1940 he became Director 





the Minister of Agriculture. 
of Capital Finance at the Air Ministry and deputy 
secretary of the Ministry of Aircraft Production. He 
was later appointed Controller of Repair, Equipment, 
and Overseas Supplies and a member of the Aircraft 


Supply Council. He served as president of the Federa- 
tion of British Industries from 1951 to 1953. 

Sir Archibald was knighted in 1943 and elevated to 
GB E in the 1957 New Year Honours. He is i 
of the Debenture Corporation Ltd, and a director of 
Shell Transport & Trading Co Ltd and Spillers Ltd. 
He has also been elected to the board of the Dunlop 
Rubber Co Ltd. 


Tiltman Langley Ltd, the design and development 
engineers, of Redhill Aerodrome, South Nutfield, Surrey, 
announced recently that Mr. J. C. Stevenson, B SC, F R AES, 
has been appointed chief technician, and Mr E. F. 
Maillard, B SC (CHEM), ARIC, AIM, has been appointed 
metallurgist. 

Mr Stevenson was educated at Glasgow University 
where he gained an Honours Degree (Eng), followed by a 
postgraduate year in aeronautical research as first Busk 
Research Scholar. 

He gained his early aeronautical experience with Wm 
Beardmore (Dalmuir) on the first large metal aircraft in 
this country (Rohrbach design 3) under W. S. Shackleton. 
He then joined Saunders-Roe (then S. E. Saunders Ltd) 
and there spent the greater part of his professional life 
to date. 

Mr Maillard was educated at London University. 
He spent some years at Essex Aero Ltd (Gravesend) as 
chief metallurgist and chemist. Much of their metal- 
lurgical plant was built to his design and came under his 
direction. He was directly responsible for the control of 
development and research work on the handling, heat 
treatment, fabrication and finishing of all the materials 
used in the company’s operations. 

Since 1955 he has been with English Electric, Stevenage, 
giving advice on the properties of metallic and non-metallic 
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The second International Nickel Company of Canada 
Ltd Award in Journalism was made recently to a Cam- 
bridge University graduate who achieved the highest 
standing in the graduate course in journalism at the 
University of Western Ontario. 

This award, made annually, was presented this year to 
Timothy S. Green of Beccles, Suffolk, who is studyi 
in Canada under a Rotary International Scholarshi 
Inco award consists of a specially designed p 
replica of a larger plaque which hangs 
University—and a ex camera. 


and low temperatures and in con- 
ity of the actual materials used. 


ue— 
permanently at the 


The Yale & Towne Manufacturing Co, Willenhall] and 
Wednesfield, announces the appointment of Mr John O. 
Sewell as assistant general manager. In addition to his 
duties as assistant general manager of the British Lock 
and Hardware Division and British Materials Handling 
Division, Mr Sewell will also retain his title of comp- 
troller. 

Mr Sewell joined the British Divisions in 1955, after a 
period of eight years as comptroller of the Canadian 
Division. e was born in Toronto and during the war 
served with the Royal Canadian Air Force. He is a 
member of the General Accountants’ Association and a 
certified accountant (Canada). 


Hard metal in production engineering 
New division formed by Uddeholm Lid 


IN ORDER TO EXTEND THEIR SERVICE to users of hard metal 
in the production ineering field Uddeholm Ltd (the 
British associates of Udcholms A B, the Swedish mine- 
owning and steelmaking concern) have inaugurated a new 
division. 

Known as the Tool Division of the company, it will be 
concerned with the sale and development of small tools 


Mr A. H. Mills 

as used in production engineering, with particular em- 
phasis on the application of Uddia brand hard metal in 
such components as tips, tools, dies, rolls, tube mandrels, 
sand blast nozzles and wear-resisting parts. 

As of the new division Uddeholm Ltd have 
appointed A. H. Mills, AM 1 MECH E, AMI PROD E, 
who, for the last 13 years has specialized in the technical 
and commercial aspects of the application of hard metal. 

The headquarters of the division will be at Crown 
Works, Northwood Street, Birmingham 3. (Telephone: 
. Telex: 33/151.) 
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rapid and accurate performance. All bearings are easily 
accessible for maintenance. The drive is via a standard 
V-belt and the fan shaft bearings are air-cooled. The 
door is counterbalanced and can be either hand or 
mechanically operated, as required. 


These furnaces have a very wide field of application, 
both for dense or for loose loads. Ball bearings, washers, 
screws, bolts, etc, can be tempered with the same accuracy 
as obtained with loose or bulky loads. 


The electric vertical forced-air circulating furnace has 
undergone many internal modifications to raise its 
efficiency and simplify its construction. 


The centrifugal-type fan is of sufficient size to force 
large quantities of air under high pressure through the 
densest charge, the work container being so situated that 
all the airflow is directed through the charge. The speed 
and volume of the airflow result in only a very small 
drop in temperature from top to bottom in coming up to 
temperature, and practically no difference when on 
control. Overheating the outside of the charge by direct 
radiation is impossible, since the elements are placed 
outside the airstream. 


A well-insulated cover lifting mechanism is simple and 
compact and enables the largest cover to be lifted and 
swung to either side with minimum effort. 


Should element replacements become necessary the 
change can be made without disturbing the construction 
of the furnace. The refractories are designed to enable 
the elements to be removed with minimum bother, but 
at the same time the elements cannot become accidentally 
dislodged from their housing. The highest-grade heating 
elements of heavy-section nickel chromium wire formed 
into helical coils are used and, as the elements are not in 
the air stream, not only are they protected from injury 
but the impurities that come off the charge, such as scale, 
soot and dirt, etc, cannot affect them. Were the elements 
not so protected these impurities could easily cause 
premature breakdowns. 


These furnaces have a very wide field of application, 
both for dense and loose loads. Aluminium can be 
solution- or precipitation-treated, though for the former 
operation a quench tank would also be required. 


An electrically-heated oven with horizontal forced-air 
circulation has many uses not only in industry, but also 
in laboratories. 


Normal temperature control is 4-1% of the operating 
temperature, up to either 200°C or 425°C as required, 
but straight line control is also available. Each unit is 
supplied complete with readily accessible gear, giving 
instant visual indication of operation, plus suitable 
electrical protection. The fan and motor, for instance, 
are interlocked with the heaters so that the latter cannot 
be switched on without the fans. The fans may, however, 
be run independently. 


Forced-air circulation is by means of a centrifugal fan, 
and is continuous throughout the oven and heating 
chambers. There are about 20 air changes per minute. 
A butterfly valve to give controlled air circulation/re- 
circulation is available, together with various other items 
such as a vertically lifting door and shelves or trays. 


Flame-hardening machines 

Surfard Ltd, Abbey House, 2 Victoria Street, London, 
S W 1, recently showed at Olympia three examples of 
the Peddinghaus — of controlled flame-hardening 
by oxy-town gas machines are particularly suited 
to be built into ‘the production line, thus saving trans- 
portation to and from the hardening shop. Close control 
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3 Automatic oxy-town gas gear hardening machine 


of the process is achieved by special flow-meter and 
pressure gauge units so that consistent results are obtained 
throughout long runs. ¢ temperature is automatically 
controlled by means of the Milliscope. Record cards 
for each type of component enable the correct conditions 
to be repeated at any time. 


Automatic oxy-town gas machine Model TU has 
a rotary table on which the components are indexed by 
means of the Milliscope from the heating position to the 
quenching position when the pre-set temperature is 
reached, the operator merely feeding the machine with 
components. The machine may be used for hardening 
a wide variety of components. The components being 
treated are rotated whilst being heated, but spot hardening 
may also be carried out by stopping the rotating mech- 
anism. Rocker arms can be easily treated in this manner 
and an output of 360/h is attained. 


Automatic gear-hardening machine Model ZV 1000 
for treating large spur or helical gears. Each tooth is 
hardened either on both flanks or throughout the whole 
of the tooth space. For gears having a tooth size of 5 
DP and larger, the progressive method is generally 
employed. This is achieved automatically on such 
machines, which are supplied to take spur gears up to 
6 ft dia. Beval gears can also be hardened on this plant. 


The gear to be hardened is supported on a vertical 
spigot; the burners and quench, ingeniously operated by 
a master cam, rise over the width of the tooth. Ar the 
completion of the hardening stroke the burners are 
extinguished and lifted clear of the gear, at which point 
the speed of the motor operating the machine is doubled 
so as to reduce the loss of time due to indexing to the 
next tooth. The burners then rapidly drop to the starting 
position, the motor reverts to normal speed, the burners 
lignite, and the cyce recommences. When all the teeth 
have been treated the machine is automatically shut off 
by means of a switch pre-set to the number of teeth on 
the gear. Floor-to-floor time for a spur gear 33 in. dia 
having 99 teeth 34 in. wide is 80 min. 


Semi-universal oxy-town gas flame-hardening machine 
Type SH/TZL. It is impossible to design a flame- 
hardening machine to treat all types and sizes of com- 
ponents, but this machine nearly achieves this object. 
Basically the plant is for hardening shafts up to 5 in. dia 
over a length of 28 in. by means of the combined spinning 
and progressive method. Internal hardening of bores 
may also be carried out. 
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ADVERTISEMENTS 





FIFTEEN WORDS for 7/6d. (minimum charge) and 4d. per word thereatier 
Box number 2/6d., including postage of replies Situations Wanted 
2d. per word 

addressed to Box Numbers are to be sent, clearly 
to Metal Treatment and wa. Forging, John Adam 

House, john Adem Street, Londen, W 


SITUATION s VACANT 





MIDLAND COMPANY 
engaged in Cold Rolling Bright Steel Strip 
require SALES REPRESENTATIVE for 
London. Must be experienced in the trade. 
Full details of past experience and con- 
nections, together with salary required, to 
be stated. Box MC 106, MetaL TREatT- 

MENT AND Drop FORGING. 











ETALLURGIST required for research and development 

laboratory. Must be fully conversant with heat- 
treatment techniques and preferably have a knowledge of 
metallography and physical methods of analysis. Perma- 
nent position with good future prospects. Pension 
Scheme. Apply in writing to—Chief Metallurgist, Wild- 
Barfield Electric Furnaces Ltd., Elecfurn Works, Watford 
By-Pass, Watford, Herts. 


HEAT 
TREATMENT 


hee 
(bY) 





Capacity for case-hardening is now 
available in the most modern heat- 
treatment plant in London 


Gas or pack carburising with full 
metallurgical control over all opera- 
tions 


Gleason quenching press equipment 
for pieces up to 36” dia. plus wide ex- 
perience in the control of distortion 


, 
k 


E. N. V. ENGINEERING COMPANY LTD 
HYTHE ROAD, WILLESDEN, N.W.10 
Telephone LADbroke 3622-3-4-5-6 


Flame-hardening of gears up to 10 ft. 
dia. with latest electronically con- 
trolled equipment 





APT? 


MACHINERY WANTED 


Wes Heat-treatment furnace, range 750° to 
950°C. Internal furnace dimensions 48 in. long 
x 24 in. wide x 18 in. high. Preferably equipped with 
pyrometric control. Box WH 107, Meta TREATMENT 
AND Drop ForGING 


MACHINERY FOR SALE 


MMONIA CRACKERS 
view 9479 


Good working order. Mount- 


8 rg AIR-DRYING OR DE-WAXING OVEN, with 
32-ft conveyor, steam or hp water-heated. Also 
one Priest furnace, fitted with hydraulic-driven block 
conveyor. Temperature, cold to 1,100°C. Two exit 
doors at 750°C and 1,100°C. Gas fired. Automatic 
temperature control. Approx. 18-in. 3-ft capacity ; 
30 ft long. Both items in good working order, at present 
in use, will be available in August, 1958. Enquiries to 
Purchasing Dept., Metropolitan-Vickers Electrical Co 
Ltd, Trafford Park, Manchester 17. 


EVERAL SMALL DROP-STAMPING HAMMERS for sale 

50 Ib blow, 9 in. between uprights; 16-in. lift, table 
9 in 8in. Mounted on pedestal. Photograph, etc., 
from F. J. Edwards Ltd., Lansdowne House, 41 Water 
Street, Birmingham 3, Central 7606. 





MAINTAIN YOUR 
PRODUCTION 


Machining capacity offered to the 
Drop Forging Industry 


SPECIALISED SERVICES OFFERED FOR ALL 
TYPES OF RECONDITIONING 





@ MACHINING AND REBUILDING OF 
WORN EQUIPMENT 


@ SLIDES, GUIDES, HAMMERS, 
BEARINGS AND TOGGLES 


@ ALL TYPES OF HEAVY MACHINING 
@ WE CAN COLLECT AND DELIVER 
@ QUOTATIONS BY RETURN 


Let us help get your machine back into production 
immediately, ring STOURBRIDGE 389! , 4850 








JUNCTION RD STOURBRIDGE 


WORDSLEY 


ROBERTS BROS. 
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SIZES IN STOCK TO SUIT ALL HAMMERS 





H.BURBIDGE & SON LID 


Repetition Wood Turners and Machinists 


BURNSALL ROAD: CANLEY 
COVENTRY 


PHONE 72361-2 
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CIRCULAR CONVECTION HEATED 


TEMPERING 
OVEN 
This has a working 


chamber 7'6” dia. x 2’6” high and 
incorporates a recirculation sys- 
tem consisting of external direct 
gas fired heater and fan. It operates 
at a temperature of 165°C and is 
used for tempering gear rings 
which are loaded horizontally 
with spacers between. Extremely 
close temperature uniformity is 
obtained. A lift-off type cover 
with sand seal affords ease of 


handling of charges. 








A 


DOWSON & MASON LTD 


Ww RKS LEVENSHULME MA 


GRouP 
Teiephone HEATON MOOR O15 « sasity, Ma 








power hammers WITH A DIFFERENCE 


All the hammers in this 
modern forge have been 
isolated by installing 
Mellopad anti-vibration 
material when the found- 
ation was laid, thus reduc- 
ing transmitted vibration 
to a minimum. 

Mellopad is recommended 
by leading hammer manu- 
facturers as suitable 
ancillary equipment for 
their machines, also for 
foundry jolters, drop stamps. 
etc., and for the isolation 
of most precision machines. 









Photograph by courtesy of 


(M4) MELLOWES & CO. LTD. 


SHEFFIELD - LONDON - OLDHAM 
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Fast 
Darable 


Economical 


COATING 


WITH 





VIA-VAC 


The Via-Vac Type E2H 36 is specially designed for 

Steady Output and Uniform Production, with 

almost continuous operation. Loading, unloading 

and evacuation are practically simultaneous 
operations. 


1 VACUUM, CONSUL Ting VACUUM INDUSTRIAL APPLICATIONS 
a LIMITED 

(DEPT. M.T.) WISHAW, LANARKSHIRE, SCOTLAND 

SERVICE To (NOUSTRY Telegrams: “VIA-VAC” WISHAW Telephone: WISHAW 142 
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A battery of three Wild-Barfield A.H.F. 74 kW. equipments 
issued by Lockheed Hydraulic Brake Co. at their Leamington 
factory for induction soidering tanks to brake master cylinders, 
Many other industrial concerns have found that Wild-Barfield 
induction heating speeds production, saves space and offers 


WILD-BARFIELD 
A.H.F. 
equipment at 


LOCKHEED 


HYDRAULIC BRAKE CO. 


E ARF c | 1 a) Induction heating speeds production 


savings all along the line. Our engineers will be glad to 
supply further details and explain how Wild-Barfield A.H.F. 
equipment can help you. 








eeeelieeeseeeoeeseoeesese eee Tee eT ima 





* 
WILD-BARFIELD ELECTRIC FURNACES LIMITED 
ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS. Telephone: Watford 6091 (6 lines) 
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SPECIALISTS IN 
ALL CLASSES OF ANNEALING & HEAT TREATMENT 


ANNEALING & NORMALISING 
(Bars up to 30 feet in length) 





APPROVED 1.A./42/2/74 
HARDENING & TEMPERING gt le 


BAR STRAIGHTENING & REELING APPROVED LIST 


CLOSE ANNEALING & 
LONG BAR WORK A SPECIALITY 


286 ATTERCLIFFE RD., SHEFFIELD 4 


Telephones: 23194 & 23195 








ELECTRO HEAT %:° 


PEL ELECTRICL? | | TREATMENTS ur. 2c 


BULL LANE, WEST BROMWICH 
2 
Specialists in all types of:— 
HEAT TREATMENT 


BRIGHT HARDENING. Smal! compo- 
nents; Bolts, Rivets, Washers, Screws and 
Springs, also large sections up to 3 ft. 
BRIGHT ANNEALING. Steel, Stainless 
Steel, Nickel Silver, etc. 

CARBO NITRIDING. For Skin Hardening 
up to .03 in. 

GAS CARBURIZING. Gear Wheels, etc., 
deep case depths. 

LIGHT ALLOYS. Solution and Precipitation 
up to 10-ft. Sections. 

HIGH FREQUENCY. Local Hardening, 
Annealing, Brazing. 
COPPER AND ITS ALLOYS. Chromium 
and Beryllium Copper, Aluminium Bronze, 
Solution Treatment, Ageing and Annealing. | 
GENERAL PURPOSE APPLICATIO Ss. 
Treatment of tools, forgings, castings, spinnings, 
etc., in all alloys. 






MODEL LB63A 
MOTORISED HEADSTOCK 
CRACK DETECTOR 


41 Sidney Street, Sheffield, 1 » 
Telephone Sheffield 27357/8 Telephone and Telegrams: West Bromwich 0584 and 0756 
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HEAT TREATMENT 
and 


MECHANICAL TESTING 
3 


SPECIAL STEEL CO. LTD. 
SPECIAL TESTING WORKS LTD. 


Managing Director: BENNETT BEARDSHAW, F.I.M. 


Annealing and Normalising Bars up to 24ft. in length 
Oil Hardening and Tempering Bars and Forgings up to 60 cwt. 
Cold Straightening 


MODERN CONTROLLED GAS FURNACES 


TESTING TENSILE - COLD BEND TESTS - IZOD IMPACT 
BRINELL HARDNESS, ETC. 
TESTS CARRIED OUT AT ELEVATED TEMPERATURES 


Approved : A.D. 845587/39 L.A. 1A/42/2/41 A.R.D Al/2368/46 


BACON LANE WORKS <- SHEFFIELD, 9 


Telephone 41061-2 Telegrams : Special, Sheffield 

















CALORIZING 


OHAMINY] ily 


aa: 





Dar z ‘ 


THE GALORIZING CORPORATION OF GREAT BRITAIN LTD 


LYNTON HOUSE, 7/12 TAVISTOCK SQUARE, LONDON, W.C.!. Telephone: EUSton 432! 
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HEAT 
TREATMENT 


Specialised services offered for the treat- 
ment of raw and semi-finished ferrous 
metals 





Dust & Grit 
Collectors 


A new addition to the range of 


| 
| 


A. & ©. dust and grit collectors 


@ MANGANESE STEEL CASTINGS 

@ PLAIN and ALLOY STEEL FORGINGS 
@ S.G. IRON CASTINGS 

@ BLACKHEART MALL. CASTINGS 

@ STEEL BARS - BILLETS - SHEETS 


ANNEALERS LIMITED 


PENISTONE ROAD - SHEFFIELD 6 














THOMAS ANDREWS 


AND COMPANY LIMITED 
High-Grade Steel Makers 


" ss 6( HIGH §=SPEED STEELS 
MONARCH HOT & COLD DIE STEELS 
TOOL HOLDER BITS 





This photograph shows an Alidays & Onions UF/! 





“ "We 
Dust Collector, primarily for use with hearths and HARDENITE ) CARBON & ALLOY TOOL 
designed to meet the requirements of the Clean Air Act ) STEELS forALL PURPOSES 
™ HELVE™ { CARBON TOOL STEEL for 
) CHISELS, PUNCHES, &c. 














ROYDS WORKS AND 


ALLDAYS | 
NS aveaneattbe ASAS, sireberane. 4 


Export 














LTO. THE HARDENITE STEEL COMPANY LIMITED 
GREAT WESTERN WORKS ~— BIRMINGHAM i! Telephone Telegrams: 
Phone: ¥:Ctoria 225/-4 Sheffield 2213) Shafting, Sheffield, 4 

















Lenden Office: 2 Queen Anne's Gate, Westminster, London, $.W.! 
Phone: Whitehall |923/4/5 
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STAINLESS STEEL 
HEAT RESISTING 


ABRASIVE RESISTING 
HEAT & ABRASIVE RESISTING 
CYANIDING POTS 


CASE HARDENING BOXES 
CAST IRON, BRASS, GUN METAL 
PHOSPHOR BRONZE, ALUMINIUM etc. 


HIGH SPEED TOOL, DIE 

& SPECIAL ALLOY STEELS 

also STAINLESS STEEL ROAD 
LINES, STUDS & SIGNS 




















HIGHLY ALLOYED STEEL 
CASTINGS 


‘JOFO"’ castings are available in 
a wide range of qualities 
From a few ozs up to 10 cwts each 


M.O.S. approved inspection facilities instalied 
Routine X-ray contro! 


CZ ‘é 
A Johuson Teste Lid 
Head Office: BROADFIELD ROAD 
SHEFFIELD 8 (Sheffield 5243!) 
Foundry : Aizlewood Rood ffie 
Machine Shops: Broadfield Roo = 4 
London Office : Central Hc 
Upper Woburn Place, W 
(EUSton 4086 


Glasgow Office : 93 Hope 
(Central 8342 
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FOR =a 
HIGH TEMPERATURE /@ 
SERVICE | 


THE NICKEL- 
CHROMIUM 
ALLOY 


For Temperatures at which 
other metals collapse 


HEAT RESISTING CASTINGS 
OF ALL TYPES : CASE 
HARDENING VESSELS 
ROTARY RETORTS AND 
MUFFLE:‘ PYROMETER 


THE CRONITE FOUNDRY CO. LTD. 


LAWRENCE ROAD, TOTTENHAM, LONDON, N.15 
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